
Electric Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 85

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No kWh or kW Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (kWh or kW Savings)
Cost Components -- Enter Dollars
    Customer Services 67,627 71,018 71,018
    Utility Administration 129,762 209,634 209,696
   Advertising & Promotion 5,000 10,000 10,000
    Participant Incentives 353,323 493,262 493,262
    R&D 0 0 0
    Other 25,000 35,000 35,000
                   Total Costs $580,712 $818,914 $818,976
Project Participants
    Total Participants 396 596 596
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 100% 100% 100%
Total % of Spending (must equal 100%) 100% 100% 100%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 100% 100% 100%
    Budget %   (% of Row 30) 100% 100% 100%
End-Use Target -- Enter "X" or %
   Building Efficiency
   Compressed Air
   Energy Star Appliances
   Lighting x x x
   Motors (including ASD, Fans, Pumps)
   Manufacturing Process
   Refrigeration x x x
   Space Cooling x x x
   Space Heating x x x
   Water Heating x x x
   Weatherization
   General/Other
Energy and Demand Savings - Generator
  Average Annual kWh Savings per Participant 1,409 1,212 1,138
  Annual kWh Saved - Generator 557,906 722,431 677,988
  Cost per Annual kWh Saved $1.0409 $1.1336 $1.2080
  Measure Lifetime (Years) 12.1 12.1 12.1
  Lifetime kWh savings 6,759,264 8,727,792 8,197,509
  Cost per kWh Lifetime $0.0859 $0.0938 $0.0999
  Average kW Savings per Participant 0.24 0.22 0.21
  Annual kW Savings - Generator 94 129 124
  Cost per KW Saved $6,171.88 $6,362.89 $6,581.25
Cost/Benefit Results
 Societal
   Net present value ($721) ($689) ($695)
   B/C ratio 0.69                     0.69                  0.68                  
 Participant
   Net present value $1,488 $1,312 $1,266
   B/C ratio 2.67                     2.59                  2.53                  
 Rate Payer
   Net present value ($2,233) ($2,023) ($1,981)
   B/C ratio 0.24                     0.25                  0.25                  
 Utility
   Net present value ($745) ($711) ($716)
   B/C ratio 0.49                     0.48                  0.48                  

Existing

Xcel Energy
Multi-Family Energy Savings Program

Conservation

358



GOAL

Input Summary and Totals

Rate Total Program ''Inputs'' per Customer kW
Participant Utility Impact Resource Cost Societal Lifetime (Weighted on Generator kWh) A 12.1  years 

Test Test Test Test Test Annual Hours B 8760
($Total) ($Total) ($Total) ($Total) ($Total) Gross Customer kW C 1 kW

Benefits Generator Peak Coincidence Factor D 23.42%
Gross Load Factor at Customer E 15.92%

Avoided Revenue Requirements Transmission Loss Factor (Energy) F 8.400%
Generation N/A $66,527 $66,527 $66,527 $66,527 Transmission Loss Factor (Demand) G 8.800%
T & D N/A $25,224 $25,224 $25,224 $25,224 Societal Net Benefit (Cost) H ($779)
Marginal Energy N/A $193,806 $193,806 $193,806 $193,806
Environmental Externality N/A N/A N/A N/A $9,672

Subtotal N/A $285,557 $285,557 $285,557 $295,229 Program Summary per Participant
Gross kW Saved at Customer I 0.93 kW

Participant Benefits Net coincident kW Saved at Generator (  I  x D ) / ( 1 - G ) 0.24 kW
Bill Reduction - Electric $589,233 N/A N/A N/A N/A Gross Annual kWh Saved at Customer ( B x E x I ) 1,291 kWh
Rebates from Xcel Energy $353,323 N/A N/A $353,323 $353,323 Net Annual kWh Saved at Generator (  B x E x I  ) / ( 1 - F ) 1,409 kWh
Incremental Capital Savings $0 N/A N/A $0 $0
Incremental O&M Savings $0 N/A N/A $0 $0

Subtotal $942,556 N/A N/A $353,323 $353,323 Program Summary All Participants
Total Participants J 396

Total Benefits $942,556 $285,557 $285,557 $638,880 $648,552 Total Budget K $580,712

Costs  Gross kW Saved at Customer ( J x I ) 366 kW
 Net coincident kW Saved at Generator ( I x D ) / ( 1 - G  ) x J 94 kW

Utility Project Costs Gross Annual kWh Saved at Customer ( B x E x I ) x J 511,042 kWh
Customer Services N/A $67,627 $67,627 $67,627 $67,627 Net Annual kWh Saved at Generator ( (  B  x E  x I  ) / ( 1 - F ) ) x J 557,906 kWh
Project Administration N/A $129,762 $129,762 $129,762 $129,762 Societal Net Benefits ( J x I x H ) ($285,484)
Advertising & Promotion N/A $5,000 $5,000 $5,000 $5,000
Measurement & Verification N/A $25,000 $25,000 $25,000 $25,000
Rebates N/A $353,323 $353,323 $353,323 $353,323 Utility Program Cost per kWh Lifetime $0.0859
Other N/A $0 $0 $0 $0 Utility Program Cost per kW at Gen $6,171.88

Subtotal N/A $580,712 $580,712 $580,712 $580,712

Utility Revenue Reduction
Revenue Reduction - Electric N/A N/A $589,233 N/A N/A

Subtotal N/A N/A $589,233 N/A N/A

Participant Costs
Incremental Capital Costs $353,323 N/A N/A $353,323 $353,323
Incremental O&M Costs $0 N/A N/A $0 $0

Subtotal $353,323 N/A N/A $353,323 $353,323

Total Costs $353,323 $580,712 $1,169,945 $934,035 $934,035

Net Benefit (Cost) $589,233 ($295,155) ($884,388) ($295,155) ($285,484)
Benefit/Cost Ratio 2.67                 0.49                  0.24                  0.68                 0.69                  

MULTI-FAMILY ENERGY SAVINGS PROGRAM                          2013                 ELECTRIC

Note:  Dollar values represent present value of impacts accumulated over the lifetime of the measures.

2013 Net Present Cost Benefit Summary  Analysis For All Participants
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GOAL

Input Summary and Totals

Rate Total Program ''Inputs'' per Customer kW
Participant Utility Impact Resource Cost Societal Lifetime (Weighted on Generator kWh) A 12.1  years 

Test Test Test Test Test Annual Hours B 8760
($Total) ($Total) ($Total) ($Total) ($Total) Gross Customer kW C 1 kW

Benefits Generator Peak Coincidence Factor D 24.55%
Gross Load Factor at Customer E 15.80%

Avoided Revenue Requirements Transmission Loss Factor (Energy) F 8.400%
Generation N/A $93,527 $93,527 $93,527 $93,527 Transmission Loss Factor (Demand) G 8.800%
T & D N/A $35,462 $35,462 $35,462 $35,462 Societal Net Benefit (Cost) H ($859)
Marginal Energy N/A $266,265 $266,265 $266,265 $266,265
Environmental Externality N/A N/A N/A N/A $12,915

Subtotal N/A $395,254 $395,254 $395,254 $408,169 Program Summary per Participant
Gross kW Saved at Customer I 0.80 kW

Participant Benefits Net coincident kW Saved at Generator (  I  x D ) / ( 1 - G ) 0.22 kW
Bill Reduction - Electric $782,230 N/A N/A N/A N/A Gross Annual kWh Saved at Customer ( B x E x I ) 1,110 kWh
Rebates from Xcel Energy $493,262 N/A N/A $493,262 $493,262 Net Annual kWh Saved at Generator (  B x E x I  ) / ( 1 - F ) 1,212 kWh
Incremental Capital Savings $0 N/A N/A $0 $0
Incremental O&M Savings $0 N/A N/A $0 $0

Subtotal $1,275,492 N/A N/A $493,262 $493,262 Program Summary All Participants
Total Participants J 596

Total Benefits $1,275,492 $395,254 $395,254 $888,516 $901,431 Total Budget K $818,914

Costs  Gross kW Saved at Customer ( J x I ) 478 kW
 Net coincident kW Saved at Generator ( I x D ) / ( 1 - G  ) x J 129 kW

Utility Project Costs Gross Annual kWh Saved at Customer ( B x E x I ) x J 661,747 kWh
Customer Services N/A $71,018 $71,018 $71,018 $71,018 Net Annual kWh Saved at Generator ( (  B  x E  x I  ) / ( 1 - F ) ) x J 722,431 kWh
Project Administration N/A $209,634 $209,634 $209,634 $209,634 Societal Net Benefits ( J x I x H ) ($410,745)
Advertising & Promotion N/A $10,000 $10,000 $10,000 $10,000
Measurement & Verification N/A $35,000 $35,000 $35,000 $35,000
Rebates N/A $493,262 $493,262 $493,262 $493,262 Utility Program Cost per kWh Lifetime $0.0938
Other N/A $0 $0 $0 $0 Utility Program Cost per kW at Gen $6,362.89

Subtotal N/A $818,914 $818,914 $818,914 $818,914

Utility Revenue Reduction
Revenue Reduction - Electric N/A N/A $782,230 N/A N/A

Subtotal N/A N/A $782,230 N/A N/A

Participant Costs
Incremental Capital Costs $493,262 N/A N/A $493,262 $493,262
Incremental O&M Costs $0 N/A N/A $0 $0

Subtotal $493,262 N/A N/A $493,262 $493,262

Total Costs $493,262 $818,914 $1,601,144 $1,312,176 $1,312,176

Net Benefit (Cost) $782,230 ($423,660) ($1,205,890) ($423,660) ($410,745)
Benefit/Cost Ratio 2.59                 0.48                  0.25                  0.68                 0.69                  
Note:  Dollar values represent present value of impacts accumulated over the lifetime of the measures.

2014 Net Present Cost Benefit Summary  Analysis For All Participants

MULTI-FAMILY ENERGY SAVINGS PROGRAM                          2014                 ELECTRIC
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GOAL

Input Summary and Totals

Rate Total Program ''Inputs'' per Customer kW
Participant Utility Impact Resource Cost Societal Lifetime (Weighted on Generator kWh) A 12.1  years 

Test Test Test Test Test Annual Hours B 8760
($Total) ($Total) ($Total) ($Total) ($Total) Gross Customer kW C 1 kW

Benefits Generator Peak Coincidence Factor D 26.42%
Gross Load Factor at Customer E 16.51%

Avoided Revenue Requirements Transmission Loss Factor (Energy) F 8.400%
Generation N/A $92,360 $92,360 $92,360 $92,360 Transmission Loss Factor (Demand) G 8.800%
T & D N/A $35,009 $35,009 $35,009 $35,009 Societal Net Benefit (Cost) H ($965)
Marginal Energy N/A $265,010 $265,010 $265,010 $265,010
Environmental Externality N/A N/A N/A N/A $12,199

Subtotal N/A $392,378 $392,378 $392,378 $404,577 Program Summary per Participant
Gross kW Saved at Customer I 0.72 kW

Participant Benefits Net coincident kW Saved at Generator (  I  x D ) / ( 1 - G ) 0.21 kW
Bill Reduction - Electric $754,345 N/A N/A N/A N/A Gross Annual kWh Saved at Customer ( B x E x I ) 1,042 kWh
Rebates from Xcel Energy $493,262 N/A N/A $493,262 $493,262 Net Annual kWh Saved at Generator (  B x E x I  ) / ( 1 - F ) 1,138 kWh
Incremental Capital Savings $0 N/A N/A $0 $0
Incremental O&M Savings $0 N/A N/A $0 $0

Subtotal $1,247,607 N/A N/A $493,262 $493,262 Program Summary All Participants
Total Participants J 596

Total Benefits $1,247,607 $392,378 $392,378 $885,640 $897,839 Total Budget K $818,976

Costs  Gross kW Saved at Customer ( J x I ) 430 kW
 Net coincident kW Saved at Generator ( I x D ) / ( 1 - G  ) x J 124 kW

Utility Project Costs Gross Annual kWh Saved at Customer ( B x E x I ) x J 621,037 kWh
Customer Services N/A $71,018 $71,018 $71,018 $71,018 Net Annual kWh Saved at Generator ( (  B  x E  x I  ) / ( 1 - F ) ) x J 677,988 kWh
Project Administration N/A $209,696 $209,696 $209,696 $209,696 Societal Net Benefits ( J x I x H ) ($414,399)
Advertising & Promotion N/A $10,000 $10,000 $10,000 $10,000
Measurement & Verification N/A $35,000 $35,000 $35,000 $35,000
Rebates N/A $493,262 $493,262 $493,262 $493,262 Utility Program Cost per kWh Lifetime $0.0999
Other N/A $0 $0 $0 $0 Utility Program Cost per kW at Gen $6,581.25

Subtotal N/A $818,976 $818,976 $818,976 $818,976

Utility Revenue Reduction
Revenue Reduction - Electric N/A N/A $754,345 N/A N/A

Subtotal N/A N/A $754,345 N/A N/A

Participant Costs
Incremental Capital Costs $493,262 N/A N/A $493,262 $493,262
Incremental O&M Costs $0 N/A N/A $0 $0

Subtotal $493,262 N/A N/A $493,262 $493,262

Total Costs $493,262 $818,976 $1,573,321 $1,312,238 $1,312,238

Net Benefit (Cost) $754,345 ($426,598) ($1,180,943) ($426,598) ($414,399)
Benefit/Cost Ratio 2.53                 0.48                  0.25                  0.67                 0.68                  
Note:  Dollar values represent present value of impacts accumulated over the lifetime of the measures.

2015 Net Present Cost Benefit Summary  Analysis For All Participants

MULTI-FAMILY ENERGY SAVINGS PROGRAM                          2015                 ELECTRIC
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Electric Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 85

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No kWh or kW Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (kWh or kW Savings)
Cost Components -- Enter Dollars
    Customer Services 0 0 0
    Utility Administration 1,766,099 1,781,435 1,801,543
   Advertising & Promotion 2,388,532 2,434,796 2,488,614
    Participant Incentives 0 0 0
    R&D 0 0 0
    Other 111 112 111
                   Total Costs $4,154,742 $4,216,343 $4,290,268
Project Participants
    Total Participants 0 0 0
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 100% 100% 100%
Total % of Spending (must equal 100%) 100% 100% 100%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0% 0% 0%
    Budget %   (% of Row 30) 0% 0% 0%
End-Use Target -- Enter "X" or %
   Building Efficiency
   Compressed Air
   Energy Star Appliances
   Lighting
   Motors (including ASD, Fans, Pumps)
   Manufacturing Process
   Refrigeration
   Space Cooling
   Space Heating 
   Water Heating
   Weatherization
   General/Other
Energy and Demand Savings - Generator
  Average Annual kWh Savings per Participant
  Annual kWh Saved - Generator 0 0 0
  Cost per Annual kWh Saved 
  Measure Lifetime (Years) 0.0 0.0 0.0
  Lifetime kWh savings 0 0 0
  Cost per kWh Lifetime
  Average kW Savings per Participant
  Annual kW Savings - Generator 0 0 0
  Cost per KW Saved 
Cost/Benefit Results
 Societal
   Net present value ($4,154,742) ($4,216,343) ($4,290,268)
   B/C ratio
 Participant
   Net present value $0 $0 $0
   B/C ratio
 Rate Payer
   Net present value ($4,154,742) ($4,216,343) ($4,290,268)
   B/C ratio
 Utility
   Net present value ($4,154,742) ($4,216,343) ($4,290,268)
   B/C ratio

Existing

Xcel Energy
Planning Segment Total

Indirect
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Gas Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 885

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No Dth Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (Mcf Savings)
Cost Components -- Enter Dollars
    Customer Services 0 0 0
    Utility Administration 465,222 472,780 480,526
    Advertising & Promotion 545,524 557,014 577,407
    Participant Incentives 0 0 0
    R&D 0 0 0
    Other 0 0 0
                   Total Costs $1,010,746 $1,029,794 $1,057,933
Project Participants
    Total Participants 0 0 0
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 100% 100% 100%
Total % of Spending (must equal 100%) 100% 100% 100%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0% 0% 0%
    Budget %   (% of Row 30) 0% 0% 0%
End-Use Target -- Enter "X"
   Boiler System
   Building Efficiency
   Food Service Equipment
   Heat Recovery
   Industrial Process Heating
   Space Heating (only)
   Space Cooling (only)
   Space Heating & Cooling Combination
   Water Heating
   Weatherization
   General/Other
Energy Savings
  Avg. Dth/Part. Saved
  Annual Dth Saved 0 0 0
  Cost per Dth
  Project Life (Years) 0.0 0.0 0.0
  Lifetime Dth Saved 0 0 0
  Cost per Lifetime Dth Saved
  Total Demand Savings
Cost/Benefit Results
 Societal
   Net present value ($3,098,473)
   B/C ratio
 Participant
   Net present value $0
   B/C ratio
 Rate Payer
   Net present value ($3,098,473)
   B/C ratio
 Utility
   Net present value ($3,098,473)
   B/C ratio

Existing

Xcel Energy
Planning Segment Total

Indirect
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Electric Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 85

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No kWh or kW Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (kWh or kW Savings)
Cost Components -- Enter Dollars
    Customer Services 0 0 0
    Utility Administration 420,910 457,986 441,207
   Advertising & Promotion 0 0 0
    Participant Incentives 0 0 0
    R&D 807,000 807,000 807,000
    Other 743,628 116,934 557,781
                   Total Costs $1,971,538 $1,381,920 $1,805,988
Project Participants
    Total Participants 0 0 0
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 100% 100% 100%
Total % of Spending (must equal 100%) 100% 100% 100%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0% 0% 0%
    Budget %   (% of Row 30) 0% 0% 0%
End-Use Target -- Enter "X" or %
   Building Efficiency
   Compressed Air
   Energy Star Appliances
   Lighting
   Motors (including ASD, Fans, Pumps)
   Manufacturing Process
   Refrigeration
   Space Cooling
   Space Heating 
   Water Heating
   Weatherization
   General/Other
Energy and Demand Savings - Generator
  Average Annual kWh Savings per Participant
  Annual kWh Saved - Generator 0 0 0
  Cost per Annual kWh Saved 
  Measure Lifetime (Years) 0.0 0.0 0.0
  Lifetime kWh savings 0 0 0
  Cost per kWh Lifetime
  Average kW Savings per Participant
  Annual kW Savings - Generator 0 0 0
  Cost per KW Saved 
Cost/Benefit Results
 Societal
   Net present value ($1,971,538) ($1,381,920) ($1,805,988)
   B/C ratio
 Participant
   Net present value $0 $0 $0
   B/C ratio
 Rate Payer
   Net present value ($1,971,538) ($1,381,920) ($1,805,988)
   B/C ratio
 Utility
   Net present value ($1,971,538) ($1,381,920) ($1,805,988)
   B/C ratio

New and Existing

Xcel Energy
Research, Evaluations & Pilots Segment Total

Indirect
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Gas Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 885

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No Dth Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (Mcf Savings)
Cost Components -- Enter Dollars
    Customer Services 0 0 0
    Utility Administration 128,295 139,034 149,555
    Advertising & Promotion 0 0 0
    Participant Incentives 0 0 0
    R&D 227,972 227,972 227,972
    Other 326,595 304,300 39,515
                   Total Costs $682,862 $671,305 $417,042
Project Participants
    Total Participants 0 0 0
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 100% 100% 100%
Total % of Spending (must equal 100%) 100% 100% 100%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0% 0% 0%
    Budget %   (% of Row 30) 0% 0% 0%
End-Use Target -- Enter "X"
   Boiler System
   Building Efficiency
   Food Service Equipment
   Heat Recovery
   Industrial Process Heating
   Space Heating (only)
   Space Cooling (only)
   Space Heating & Cooling Combination
   Water Heating
   Weatherization
   General/Other
Energy Savings
  Avg. Dth/Part. Saved
  Annual Dth Saved 0 0 0
  Cost per Dth
  Project Life (Years) 0.0 0.0 0.0
  Lifetime Dth Saved 0 0 0
  Cost per Lifetime Dth Saved
  Total Demand Savings
Cost/Benefit Results
 Societal
   Net present value ($1,771,210)
   B/C ratio
 Participant
   Net present value $0
   B/C ratio
 Rate Payer
   Net present value ($1,771,210)
   B/C ratio
 Utility
   Net present value ($1,771,210)
   B/C ratio

New and Existing

Xcel Energy
Research, Evaluations & Pilots Segment Total

Indirect
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Electric Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 85

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No kWh or kW Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (kWh or kW Savings)
Cost Components -- Enter Dollars
    Customer Services 0
    Utility Administration 200,000
   Advertising & Promotion 0
    Participant Incentives 2,300,000
    R&D 0
    Other 0
                   Total Costs $2,500,000
Project Participants
    Total Participants 116
% of Spending by Customer Segment 
   Residential 0%
   Commercial 0%
   Industrial  
   Farm  
   Other 0%
Total % of Spending (must equal 100%) 0%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0%
    Budget %   (% of Row 30) 0%
End-Use Target -- Enter "X" or %
   Building Efficiency
   Compressed Air
   Energy Star Appliances
   Lighting
   Motors (including ASD, Fans, Pumps)
   Manufacturing Process
   Refrigeration
   Space Cooling
   Space Heating 
   Water Heating
   Weatherization
   General/Other x
Energy and Demand Savings - Generator
  Average Annual kWh Savings per Participant 18,359
  Annual kWh Saved - Generator 2,121,127
  Cost per Annual kWh Saved $1.1786
  Measure Lifetime (Years) 20.0
  Lifetime kWh savings 42,422,540
  Cost per kWh Lifetime $0.0589
  Average kW Savings per Participant 6.78
  Annual kW Savings - Generator 783
  Cost per KW Saved $3,191.33
Cost/Benefit Results
 Societal
   Net present value ($51,812)
   B/C ratio 0.45                     
 Participant
   Net present value ($31,469)
   B/C ratio 0.57                     
 Rate Payer
   Net present value ($20,777)
   B/C ratio 0.52                     
 Utility
   Net present value $449
   B/C ratio 1.02                     

Existing

Xcel Energy
Renewable Energy Segment - Solar*Rewards

Indirect
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GOAL

Input Summary and Totals

Rate Total Program ''Inputs'' per Customer kW
Participant Utility Impact Resource Cost Societal Lifetime (Weighted on Generator kWh) A 20.0  years 

Test Test Test Test Test Annual Hours B 8760
($Total) ($Total) ($Total) ($Total) ($Total) Gross Customer kW C 1 kW

Benefits Generator Peak Coincidence Factor D 47.29%
Gross Load Factor at Customer E 14.68%

Avoided Revenue Requirements Transmission Loss Factor (Energy) F 7.037%
Generation N/A $888,817 $888,817 $888,817 $888,817 Transmission Loss Factor (Demand) G 7.437%
T & D N/A $336,983 $336,983 $336,983 $336,983 Societal Net Benefit (Cost) H ($3,904)
Marginal Energy N/A $1,326,088 $1,326,088 $1,326,088 $1,326,088
Environmental Externality N/A N/A N/A N/A $50,164

Subtotal N/A $2,551,888 $2,551,888 $2,551,888 $2,602,052 Program Summary per Participant
Gross kW Saved at Customer I 13.27 kW

Participant Benefits Net coincident kW Saved at Generator (  I  x D ) / ( 1 - G ) 6.78 kW
Bill Reduction - Electric $2,452,467 N/A N/A N/A N/A Gross Annual kWh Saved at Customer ( B x E x I ) 17,067 kWh
Rebates from Xcel Energy $2,300,000 N/A N/A $2,300,000 $2,300,000 Net Annual kWh Saved at Generator (  B x E x I  ) / ( 1 - F ) 18,359 kWh
Incremental Capital Savings $0 N/A N/A $0 $0
Incremental O&M Savings $0 N/A N/A $0 $0

Subtotal $4,752,467 N/A N/A $2,300,000 $2,300,000 Program Summary All Participants
Total Participants J 116

Total Benefits $4,752,467 $2,551,888 $2,551,888 $4,851,888 $4,902,052 Total Budget K $2,500,000

Costs  Gross kW Saved at Customer ( J x I ) 1,533 kW
 Net coincident kW Saved at Generator ( I x D ) / ( 1 - G  ) x J 783 kW

Utility Project Costs Gross Annual kWh Saved at Customer ( B x E x I ) x J 1,971,867 kWh
Customer Services N/A $0 $0 $0 $0 Net Annual kWh Saved at Generator ( (  B  x E  x I  ) / ( 1 - F ) ) x J 2,121,127 kWh
Project Administration N/A $200,000 $200,000 $200,000 $200,000 Societal Net Benefits ( J x I x H ) ($5,986,282)
Advertising & Promotion N/A $0 $0 $0 $0
Measurement & Verification N/A $0 $0 $0 $0
Rebates N/A $2,300,000 $2,300,000 $2,300,000 $2,300,000 Utility Program Cost per kWh Lifetime $0.0589
Other N/A $0 $0 $0 $0 Utility Program Cost per kW at Gen $3,191.33

Subtotal N/A $2,500,000 $2,500,000 $2,500,000 $2,500,000

Utility Revenue Reduction
Revenue Reduction - Electric N/A N/A $2,452,467 N/A N/A

Subtotal N/A N/A $2,452,467 N/A N/A

Participant Costs
Incremental Capital Costs $8,388,333 N/A N/A $8,388,333 $8,388,333
Incremental O&M Costs $0 N/A N/A $0 $0

Subtotal $8,388,333 N/A N/A $8,388,333 $8,388,333

Total Costs $8,388,333 $2,500,000 $4,952,467 $10,888,333 $10,888,333

Net Benefit (Cost) ($3,635,867) $51,888 ($2,400,579) ($6,036,445) ($5,986,282)
Benefit/Cost Ratio 0.57                 1.02                  0.52                  0.45                 0.45                  

RENEWABLE ENERGY SEGMENT - SOLAR*REWARDS                          2013                 ELECTRIC

Note:  Dollar values represent present value of impacts accumulated over the lifetime of the measures.

2013 Net Present Cost Benefit Summary  Analysis For All Participants
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Electric Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 85

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No kWh or kW Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (kWh or kW Savings)
Cost Components -- Enter Dollars
    Customer Services 0 0 0
    Utility Administration 0 0 0
   Advertising & Promotion 0 0 0
    Participant Incentives 0 0 0
    R&D 0 0 0
    Other 1,736,000 1,736,000 1,736,000
                   Total Costs $1,736,000 $1,736,000 $1,736,000
Project Participants
    Total Participants 0 0 0
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 0% 0% 0%
Total % of Spending (must equal 100%) 0% 0% 0%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0% 0% 0%
    Budget %   (% of Row 30) 0% 0% 0%
End-Use Target -- Enter "X" or %
   Building Efficiency
   Compressed Air
   Energy Star Appliances
   Lighting
   Motors (including ASD, Fans, Pumps)
   Manufacturing Process
   Refrigeration
   Space Cooling
   Space Heating 
   Water Heating
   Weatherization
   General/Other x x x
Energy and Demand Savings - Generator
  Average Annual kWh Savings per Participant
  Annual kWh Saved - Generator 0 0 0
  Cost per Annual kWh Saved 
  Measure Lifetime (Years) 0.0 0.0 0.0
  Lifetime kWh savings 0 0 0
  Cost per kWh Lifetime
  Average kW Savings per Participant
  Annual kW Savings - Generator 0 0 0
  Cost per KW Saved 
Cost/Benefit Results
 Societal
   Net present value ($1,736,000) ($1,736,000) ($1,736,000)
   B/C ratio
 Participant
   Net present value $0 $0 $0
   B/C ratio
 Rate Payer
   Net present value ($1,736,000) ($1,736,000) ($1,736,000)
   B/C ratio
 Utility
   Net present value ($1,736,000) ($1,736,000) ($1,736,000)
   B/C ratio

Existing

Xcel Energy
Assessments Segment

Indirect
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Gas Conservation Project Information Sheet 2006 Cons1 BudgtSavgs
Utility Name: ID 885

Project Name:
Project Description:

(Note changes)

Type
Status:

2013 2013 2013 2014 2014 2014 2015 2015 2015
Proposed Approved Actual Proposed Approved Actual Proposed Approved Actual

Project Type -- Enter "X"
    Indirect (No Dth Savings) 
    Audit/Info
    Education
    Classroom Training/Instructional
    R&D
    Renewable
    Other
    Direct (Mcf Savings)
Cost Components -- Enter Dollars
    Customer Services 0 0 0
    Utility Administration 0 0 0
    Advertising & Promotion 0 0 0
    Participant Incentives 0 0 0
    R&D 0 0 0
    Other 345,600 345,600 345,600
                   Total Costs $345,600 $345,600 $345,600
Project Participants
    Total Participants 0 0 0
% of Spending by Customer Segment 
   Residential 0% 0% 0%
   Commercial 0% 0% 0%
   Industrial   
   Farm   
   Other 100% 100% 100%
Total % of Spending (must equal 100%) 100% 100% 100%
Low-Income & Renter Participation
    Participants %   (% of Row 32) 0% 0% 0%
    Budget %   (% of Row 30) 0% 0% 0%
End-Use Target -- Enter "X"
   Boiler System
   Building Efficiency
   Food Service Equipment
   Heat Recovery
   Industrial Process Heating
   Space Heating (only)
   Space Cooling (only)
   Space Heating & Cooling Combination
   Water Heating
   Weatherization
   General/Other
Energy Savings
  Avg. Dth/Part. Saved
  Annual Dth Saved 0 0 0
  Cost per Dth
  Project Life (Years) 0.0 0.0 0.0
  Lifetime Dth Saved 0 0 0
  Cost per Lifetime Dth Saved
  Total Demand Savings
Cost/Benefit Results
 Societal
   Net present value ($1,036,800)
   B/C ratio
 Participant
   Net present value $0
   B/C ratio
 Rate Payer
   Net present value ($1,036,800)
   B/C ratio
 Utility
   Net present value ($1,036,800)
   B/C ratio

Existing

Xcel Energy
Assessments Segment

Indirect

369



 Technical Assumptions  
 
 
This section contains the forecast planning and deemed savings technical assumptions for the 
proposed programs:   
 

• Forecast Planning Assumptions- These assumptions describe the predicted participation, 
savings, and costs of the measures proposed in the Plan.  They represent an average of the 
values for the expected product mix that we anticipate customers will implement.  These 
assumptions are used to estimate the energy consumption impacts and other measure-
specific factors in order to calculate the benefit-cost analyses.  The forecasted impacts are 
derived by applying the anticipated participation for each measure to the Deemed Savings 
technical assumptions for that measure.  The impacts from each of the measures are 
aggregated and inputted into the benefit-cost model for the program level analysis.   

 
• Deemed Savings Technical Assumptions- These assumptions describe how actual energy 

savings, cost, and other values will be calculated for each measure that is implemented.  For 
prescriptive DSM measures, the deemed savings technical assumptions contain the 
algorithms that will be used to calculate energy and demand savings, as well as all assumed or 
customer-provided values to be used as inputs to these algorithms.  Additionally, the 
Deemed Savings technical assumptions describe how incremental capital and incremental 
operation and maintenance costs will be determined for each implemented measure, and 
detail the values which will be used for the measure life.  For custom products, the Deemed 
Savings technical assumptions describe the methodology to be used to calculate project 
specific savings, as well as any values to be used for all implemented projects under a specific 
DSM product. 

 
The supporting tables for Lighting Efficiency and Motor Efficiency have been omitted due to their 
size, but are available upon request. 
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The following table describes each column in the Forecasted Technical Assumptions: 
 
Column Label Column Description 
Type of Measure Program name and individual measures 
High Efficiency Product 
Description/Rating High efficiency product description 

Hours of operation for High efficiency High efficiency product hours of operation 

Efficient Product Consumption Consumption of high efficiency product in either watts 
(electric) or Dth/yr (gas) 

Baseline Product Description/Rating Baseline product description 
Hours of operation for Baseline Baseline equipment hours of operation 

Baseline Product Consumption Consumption of baseline product in either watts (electric) or 
Dth/yr (gas) 

Measure Lifetime (years) High efficiency product lifetime 
Rebate Amount Average dollar amount of rebate given to participants 
Rebate as a % of Incremental Cost Percent of incremental cost that is equal to the rebate amount 

Incremental Cost Payback Period w/o 
Rebate 

Payback period expressed in years after a participant acquires 
the high efficiency product using the incremental cost of the 
product 

Incremental Cost Payback Period w/ 
Rebate 

Payback period expressed in years after a participant acquires 
the high efficiency product with the incremental cost reduced 
by the rebate amount 

Annual Customer kWh/Dth Savings Annual kWh or Dth savings customer realizes after 
implementing high efficiency product 

Rebated Cost per Annual Cust kWh/Dth 
Saved 

Rebate cost per annual kWh or Dth saved by the high 
efficiency product at the customer meter 

Rebated Lifetime Cost per Cust kWh/Dth 
Saved 

Rebate cost per kWh or Dth saved by the high efficiency 
product over the lifetime of the product at the customer meter 

Customer kW Savings (Electric Only) Consumption savings in kW customer realizes after 
implementing high efficiency product 

Generator Peak kW Savings (Electric Only) Annual kW savings utility realizes on annual peak day after 
customer implements high efficiency product 

# Units Rebated in Rpt. Yr. Total # of actual Units rebated – populated only for Status 
Reports 

Total kWh/Dth Saved All Units Rpt. Yr. Total annual kWh or Dth saved by the actual units rebated – 
populated only for Status Reports 

Part. Test 2013 Benefit-Cost analysis results for the Participant Test 
Utility Test 2013 Benefit-Cost analysis results for the Utility Test 
Rate Impact Test 2013 Benefit-Cost analysis results for the Rate Impact Test 
Soc. Test 2013 Benefit-Cost analysis results for the Societal Test 
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

BUSINESS SEGMENT
BUSINESS NEW CONSTRUCTION 1.32 2.07 0.79 4.04

EDA Standard Track High Efficiency 
Building 866,164 4,051

Code Level 
Efficiency 
Building

1,019,017 4,051 20 $85,908 $0 $457,648 $0.077 19% 7.16 5.82 619,185 $0.139 $0.007 152.85 152.52

EDA Enhanced Track High Efficiency 
Building 1,622,398 3,068

Code Level 
Efficiency 
Building

1,908,704 3,068 20 $149,661 $0 $542,172 $0.083 28% 6.36 4.60 878,467 $0.170 $0.009 286.31 285.69

EDA Quick Track High Efficiency 
Building 519,530 4,522

Code Level 
Efficiency 
Building

611,212 4,522 20 $53,258 $0 $248,754 $0.075 21% 6.90 5.42 414,624 $0.128 $0.006 91.68 91.48

EEB Average Project High Efficiency 
Building 238,594 3,025

Code Level 
Efficiency 
Building

280,699 3,025 20 $18,198 $0 $104,639 $0.083 17% 6.68 5.52 127,352 $0.143 $0.007 42.10 34.11

COMMERCIAL EFFICIENCY 1.41 2.97 0.55 2.09

Medium Custom Custom projects 
including Efficiency Controls

New energy 
efficient  systems 

or equipment
351,705 5,792

Old or less 
efficient 

systems or 
equipment

363,750 5,792 18 $5,662 $0 $34,910 $0.071 16% 3.07 2.57 69,757 $0.081 $0.005 12.04 6.85

Large Custom Custom projects including
Efficiency Controls

New energy 
efficient  systems 

or equipment
2,978,761 5,717

Old or less 
efficient 

systems or 
equipment

3,024,892 5,717 16 $34,666 $0 $207,551 $0.071 17% 5.28 4.40 263,722 $0.131 $0.008 46.13 26.24

Lighting - Total High Efficiency 
Product 39 5,078

Standard 
Efficiency 
Product

68 5,078 16 $18 $3 $45 $0.073 39% 4.33 2.64 144 $0.123 $0.008 0.03 0.03

Lighting Redesign Implementation Redesign Lighting
Solution Installed 35,736 6,844 Existing Overlit 

Lighting System 71,472 6,844 20 $27,605 $0 $139,295 $0.069 20% 8.30 6.66 244,584 $0.113 $0.006 35.74 32.82

Fluid System Optimization - Total System optimized 31,264 5,945 System not 
optimized 35,492 5,945 18 $1,281 $3,153 $1,943 $0.070 66% 1.09 0.37 25,140 $0.051 $0.003 4.23 4.08

Motor & Drive Efficiency - Total New Equipment 13,156 4,675

Old or less 
efficient 

systems or 
equipment

16,647 4,675 15 $2,057 $333 $4,364 $0.074 47% 3.62 1.91 16,323 $0.126 $0.008 3.49 2.93

Implementation of ECO's found in 
studies

Optimized 
Building Systems 668,071 6,011

Existing Building
System - Not 

Tuned or 
Optimized

701,217 6,011 7 $7,079 $0 $12,694 $0.070 56% 0.54 0.24 199,246 $0.036 $0.005 33.15 10.47

Cooling Efficiency - TOTAL High Efficiency 
Product 2,828 6,425

Standard 
Efficiency 
Product

3,169 6,425 17 $324 $3,452 $495 $0.069 66% 3.26 1.12 2,192 $0.148 $0.009 0.34 0.30

Energy Design Assistance High Efficiency 
Building 1,244,281 3,475

Code Level 
Efficiency 
Building

1,463,860 3,475 20 $147,231 $0 $499,910 $0.080 29% 6.63 4.68 762,932 $0.193 $0.010 219.58 219.11

Electric Food Service Equipment High Efficiency 
Equipment 4,247 4,647

Standard 
Efficiency 
Equipment

7,094 4,647 17 $518 $3,449 $5,248 $0.074 10% 3.12 2.81 13,229 $0.039 $0.002 2.85 2.02

Computer Efficiency - End User Rebates High Efficiency 
Equipment 22 7,311

Standard 
Efficiency 
Equipment

96 7,311 5 $75 $600 $116 $0.068 65% 3.17 1.13 540 $0.139 $0.028 0.07 0.08

Phase 2 Customer Contribution 0 0 0 0 0 0 0 $0 $0 $6,000 $0.000 0% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Behavioral Changes
Behavior changes

that reduce 
energy use

2,962,572 8,760 No change in 
behavior 3,024,892 8,760 1 $0 $0 $0 $0.066 0% 0.00 0.00 545,921 $0.000 $0.000 62.32 19.43

Behavioral Adjustment
Behavior changes

that reduce 
energy use

-1,975,048 8,760 No change in 
behavior -2,016,594 8,760 0 $0 $0 $0 $0.066 0% 0.00 0.00 -363,947 $0.000 $0.000 -41.55 -12.96

Electric Forecast Planning Assumptions
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

COMPUTER EFFICIENCY 1.66 4.18 0.56 2.17

Desktop PC; with 80 Plus power supply

desktop computer
meeting with an 

80 Plus level 
power supply

55 7,311

desktop 
computer 
meeting 

ENERGY STAR 
version 3.0 with 

a standard 
efficiency power

supply

96 7,311 5 $0 $600 $16 $0.068 0% 0.85 0.85 303 $0.000 $0.000 0.04 0.04

Desktop PC;  with 80 Plus  level power 
supply

desktop computer
meeting  with an 

80 Plus level 
power supply

55 7,311

desktop 
computer 
meeting 

ENERGY STAR 
version 3.0 with 

a standard 
efficiency power

supply

96 7,311 5 $0 $600 $17 $0.068 0% 0.88 0.88 303 $0.000 $0.000 0.04 0.04

Desktop PC; with 80 Plus  level power 
supply

desktop computer
meeting  with an 

80 Plus  level 
power supply

55 7,311

desktop 
computer 
meeting 

ENERGY STAR 
version 3.0 with 

a standard 
efficiency power

supply

96 7,311 5 $0 $600 $17 $0.068 0% 0.88 0.88 303 $0.000 $0.000 0.04 0.04

Desktop PC Virtualization 
Hardware and/or 

software replacing
desktop PC

22 7,311

Desktop PCs 
meeting 

ENERGY STAR 
3.0 

specifications

96 7,311 5 $60 $600 $116 $0.068 52% 1.81 0.87 540 $0.111 $0.022 0.07 0.08

COOLING EFFICIENCY 1.48 2.24 0.78 3.34

DX Units less than 5.4 tons
Unit size 3.6 tons, 

14.1 SEER, 12 
EER

3,600 708
Unit size 3.6 

tons, 13 SEER, 
11.05 EER

3,910 708 20 $378 $4,500 $594 $0.169 64% 16.05 5.84 219 $1.726 $0.086 0.31 0.30

DX Units 5.5-11.3 tons
Unit size 8.5 tons, 
13.1 SEER, 11.1 

EER
9,189 762

Unit size 8.5 
tons, 12.1 

SEER, 10.3 
EER

9,903 762 20 $765 $13,500 $1,275 $0.161 60% 14.56 5.83 544 $1.407 $0.070 0.71 0.69

DX Units11.4-19.9 tons
Unit size 14.9 

tons, 13.1 SEER, 
11.1 EER

16,108 740
Unit size 14.9 

tons, 11.4 
SEER, 9.7 EER

18,433 740 20 $1,416 $22,500 $2,086 $0.164 68% 7.39 2.38 1,720 $0.823 $0.041 2.32 2.25

DX Units 20-63.3 tons
Unit size 29.3 

tons, 12.2 SEER, 
10.4 EER

33,808 679
Unit size 29.3 

tons, 11.2 
SEER, 9.5 EER

37,011 679 20 $2,491 $45,000 $3,663 $0.174 68% 9.70 3.10 2,174 $1.146 $0.057 3.20 3.10

DX Units greater than 63.3  tons
Unit size 117 

tons, 11.3 SEER, 
9.6 EER

146,250 764
Unit size 117 

tons, 10.8 
SEER, 9.2 EER

152,609 764 20 $9,360 $187,500 $12,870 $0.161 73% 16.48 4.50 4,860 $1.926 $0.096 6.36 6.15

RTU Economizer w/ Demand Control 
Ventilation

RTU with 
Demand Control 2,398 475

RTU with 
Standard 

Economizer
4,795 475 15 $600 $1,000 $1,500 $0.224 40% 5.89 3.53 1,138 $0.527 $0.035 2.40 2.32

Water-source Heat Pumps
Unit size 2.5 tons, 

14.4 SEER, 13 
EER

2,308 195
Unit size 2.5 
tons, 14.1 

SEER, 12 EER
2,500 195 20 $163 $4,500 $500 $0.464 33% 28.78 19.43 37 $4.339 $0.217 0.19 0.19

PTAC

Condensing Units 
size 0.75 tons, 

13.5 SEER, 11.5 
EER

783 678

Condensing 
Units 0.75 tons, 

12.5 SEER, 
10.6 EER

849 678 20 $83 $1,125 $188 $0.174 44% 23.94 13.40 45 $1.831 $0.092 0.07 0.06

Scroll/Screw Chiller < 150 tons

Chiller size 77.1 
tons, 0.61 full load

kW/ton, 0.50 
IPLV

47,031 826

Chiller size 77.1 
tons, 0.79 full 
load kW/ton, 

0.68 IPLV

60,917 826 20 $4,665 $75,000 $7,710 $0.153 61% 4.40 1.74 11,470 $0.407 $0.020 13.89 13.44

Scroll/Screw chiller 150 to 300  tons

Chiller size 225 
tons, 0.54 full load

kW/ton, 0.45 
IPLV

121,500 820

Chiller size 225 
tons, 0.72 full 
load kW/ton, 

0.63 IPLV

161,448 820 20 $13,613 $108,000 $22,500 $0.154 61% 4.47 1.77 32,746 $0.416 $0.021 39.95 38.66
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

Centrifugal Chillers < 150 tons

Chiller size 125 
tons, 0.60 full load

kW/ton, 0.57 
IPLV

75,000 833

Chiller size 125 
tons, 0.70 full 
load kW/ton, 

0.67 IPLV

87,500 833 20 $5,550 $75,000 $12,500 $0.152 44% 7.89 4.39 10,410 $0.533 $0.027 12.50 12.10

Centrifugal Chillers 150- 300 tons

Chiller size 225 
tons, 0.55 full load

kW/ton, 0.51 
IPLV

123,032 846

Chiller size 225 
tons, 0.63 full 
load kW/ton, 

0.60 IPLV

142,650 846 20 $8,981 $135,000 $22,500 $0.151 40% 9.00 5.41 16,590 $0.541 $0.027 19.62 18.99

Centrifugal Chillers > 300 tons

Chiller size 750 
tons, 0.55 full load

kW/ton, 0.52 
IPLV

409,500 825

Chiller size 750 
tons, 0.58 full 
load kW/ton, 

0.55 IPLV

432,291 825 20 $19,125 $450,000 $56,250 $0.153 34% 19.55 12.90 18,799 $1.017 $0.051 22.79 22.06

Air-Cooled Chillers - avg. capacity 250 
tons

Air-cooled chiller 
average capacity 
250 tons, 1.15 

kW/ton

297,030 2,703

Air-cooled chiller
average 

capacity 250 
tons, 1.26 

kW/ton

314,000 2,703 20 $5,375 $250,000 $10,000 $0.086 54% 2.53 1.17 45,869 $0.117 $0.006 16.97 16.42

Cooling Studies Customer has 
Study 0 0 No Study 0 0 0 $13,316 $0 $19,310 $0.000 69% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Plate & Frame Heat Exchangers - Office 
Building

Install plate & 
frame heat 

exchanger to 
allow cooling 
tower to meet 
cooling load

64,819 8,760 Chiller-based 
cooling 66,250 8,760 20 $21,200 $0 $81,963 $0.066 26% 99.03 73.41 12,532 $1.692 $0.085 1.43 0.00

Plate & Frame Heat Exchangers - Data 
Center

Install plate & 
frame heat 

exchanger to 
allow cooling 
tower to meet 
cooling load

32,412 8,760 Chiller-based 
cooling 53,000 8,760 20 $21,200 $0 $65,571 $0.066 32% 5.50 3.72 180,351 $0.118 $0.006 20.59 0.00

Plate & Frame Heat Exchangers - 
Process Load

Install plate & 
frame heat 

exchanger to 
allow cooling 
tower to meet 
cooling load

39,275 8,760 Chiller-based 
cooling 53,000 8,760 20 $21,200 $0 $65,571 $0.066 32% 8.26 5.59 120,234 $0.176 $0.009 13.73 0.00

VFD Chiller Retro Fit

Chiller size 378 
tons, 0.576 full 
load kW/ton, 

0.426 IPLV with 
VFD

161,028 762

Chiller size 378 
tons, 0.588 full 
load kW/ton, 
0.568 IPLV

214,704 762 20 $8,051 $0 $27,172 $0.161 30% 4.13 2.90 40,883 $0.197 $0.010 53.68 0.00

Custom Cooling Projects - (Managed 
Accounts) Varies By Project 169,158 4,614 Varies By 

project 254,579 4,614 20 $29,975 $6,960 $168,462 $0.074 18% 5.76 4.74 394,165 $0.076 $0.004 85.42 63.36

ECM Motors - Medium Temp Display 
Case ECM Motor 24 8,672 Shaded Pole 71 8,672 15 $40 $0 $88 $0.066 45% 3.22 1.76 413 $0.097 $0.006 0.05 0.05

ECM Motors - Low Temp Display Case ECM Motor 27 8,672 Shaded Pole 81 8,672 15 $40 $0 $88 $0.066 45% 2.84 1.55 468 $0.086 $0.006 0.05 0.06

ECM Motors - Medium Temp Walk-in, 
Evap fan <= 15" Diameter ECM Motor 44 8,585 Shaded Pole 136 8,585 15 $70 $0 $180 $0.066 39% 3.44 2.10 791 $0.089 $0.006 0.09 0.10

ECM Motors - Low Temp Walk-in, Evap 
fan <= 15" Diameter ECM Motor 50 8,585 Shaded Pole 154 8,585 15 $70 $0 $180 $0.066 39% 3.03 1.85 896 $0.078 $0.005 0.10 0.11

ECM Motors - Medium Temp Walk-in, 
Evap fan > 15" Diameter ECM Motor 69 8,585 Perm. Split Cap 138 8,585 15 $70 $0 $180 $0.066 39% 4.60 2.81 591 $0.118 $0.008 0.07 0.07

ECM Motors - Low Temp Walk-in, Evap 
fan > 15" Diameter ECM Motor 78 8,585 Perm. Split Cap 156 8,585 15 $70 $0 $180 $0.066 39% 4.06 2.48 670 $0.105 $0.007 0.08 0.08

Anti-Sweat Heater Controls Anti-Sweat Heater
Controls 27 8,760

Anti-Sweat 
Heaters running 

constantly
150 8,760 12 $60 $0 $180 $0.066 33% 2.52 1.68 1,081 $0.056 $0.005 0.12 0.00

Energy Efficient Case Doors No heat Case 
Doors 0 8,760

Standard Case 
Doors with Anti-
Sweat Heaters

179 8,760 10 $125 $0 $538 $0.066 23% 5.18 3.97 1,571 $0.080 $0.008 0.18 0.19
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CUSTOM EFFICIENCY 1.63 2.63 0.62 3.65

Custom Efficiency Electric High Efficiency 
Product/system 37,037 4,353

Less Efficient 
Product/System

s
71,729 4,353 17 $13,877 $48,767 $73,196 $0.075 19% 4.76 3.86 151,028 $0.092 $0.005 34.69 16.72

Custom Studies Electric 0 0 0 0 0 0 0 $9,808 $0 $19,069 $0.000 51% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

DATA CENTER EFFICIENCY 3.20 5.40 0.56 2.69
Data Center Efficiency Study <= 5000 sq
ft 0 0 0 0 0 0 0 $16,301 $0 $21,735 $0.000 75% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Data Center Efficiency Study > 5000 sq 
ft 0 0 0 0 0 0 0 $40,289 $0 $53,718 $0.000 75% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Data Center Bundled Project 
Implementation

Multiple Energy 
Conservation 

Measures 
Implemented

760,144 7,743

Existing Data 
Center Facility 
or New Facility 
with Standard 

Systems

941,262 7,743 12 $48,510 $0 $585,298 $0.067 8% 0.99 0.91 1,402,321 $0.035 $0.003 181.12 158.90

Historical Averages from past custom 
projects

Historical 
Averages from 
past custom 

projects

385,537 8,281

Historical 
Averages from 
past custom 

projects

510,725 8,281 11 $50,161 $255,991 $188,289 $0.067 27% 2.58 1.89 1,036,635 $0.048 $0.004 125.19 79.61

EFFICIENCY CONTROLS 2.09 3.06 0.59 5.21

Efficiency Controls - Electric New Digital 
Controls System 2,038,896 7,453

Obsolete 
Controls 
System

2,063,219 7,453 15 $9,193 $0 $74,222 $0.068 12% 3.48 3.05 181,286 $0.051 $0.003 24.32 3.93

Efficiency Controls - Study Allocation Study Allocation 0 0 0 0 0 0 $16,362 $0 $53,941 $0.000 30% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

FLUID SYSTEMS OPTIMIZATION 2.42 4.82 0.71 4.96
Identification of supply-side efficiency 
improvements, leak identification and 
repair

Study Completed 78,007 6,996 No Study 
Completed 78,007 6,996 5 $5,169 $0 $6,021 $0.000 86% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Leak identification and repair
Optimized 

Compressed Air 
System

58,060 6,996
Inefficient 

Compressed Air 
System

78,007 6,996 5 $0 $0 $1,828 $0.068 0% 0.19 0.19 139,545 $0.000 $0.000 19.95 21.45

VFD Compressor - Plan A VFD Compressor 12,748 2,923

Modulation or 
load no-load 

with less than 
3gal of storage 

per CFM of 
Capacity

18,692 2,923 20 $2,357 $15,080 $4,789 $0.084 49% 3.28 1.66 17,372 $0.136 $0.007 5.94 5.68

VFD Compressor - Plan B VFD Compressor 12,748 2,923

Modulation or 
load no-load 

with less than 
3gal of storage 

per CFM of 
Capacity

18,692 2,923 20 $4,283 $0 $18,939 $0.084 23% 12.96 10.03 17,372 $0.247 $0.012 5.94 5.68

No Loss Air Drains No-Air Loss 
Drains 77,003 6,996

Electronic 
Solenoid/Timed 

Drains
78,007 6,996 20 $200 $125 $323 $0.068 62% 0.67 0.26 7,026 $0.028 $0.001 1.00 0.94

Cycling Refrigerated Dryer Cycling Dryer 1,437 7,009 Non-Cycling 
Dryer 2,279 7,009 20 $640 $5,308 $902 $0.068 71% 2.24 0.65 5,897 $0.109 $0.005 0.84 0.90

Dewpoint Demand Control Purge Control 37,601 6,865 No Purge 
Control 42,920 6,865 10 $1,500 $0 $3,271 $0.069 46% 1.31 0.71 36,512 $0.041 $0.004 5.32 5.72

Mist Eliminator Filter Mist Eliminator 
Filter 78,883 7,278 General 

Purpose Filter 80,186 7,278 15 $2,060 $1,183 $4,386 $0.068 47% 6.25 3.31 9,483 $0.217 $0.014 1.30 1.40

Identification of system opportunities Non-Optimized 
System 74,338 5,380 Optimized 

System 74,338 5,380 20 $10,938 $0 $12,500 $0.000 88% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Implementation of efficiency measures 
with less than 9 months payback (Study 
driven credit)

Non-Optimized 
System 48,385 5,380 Optimized 

System 74,338 5,380 20 $0 $0 $0 $0.072 0% 0.00 0.00 139,619 $0.000 $0.000 25.95 23.62

Implementation of efficiency measures 
with greater than 9 months payback

Non-Optimized 
System 48,385 5,380 Optimized 

System 74,338 5,380 20 $10,381 $4,295 $38,267 $0.072 27% 3.82 2.78 139,619 $0.074 $0.004 25.95 23.62
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FOODSERVICE EQUIPMENT 2.65 3.49 0.79 6.78

Commercial Dishwasher - Under 
Counter, Electric Only or Combo 
Customer

ENERGY STAR 
qualified unit 1,254 6,570

Conventional 
unit as defined 
by ENERGY 

STAR

1,898 6,570 10 $196 $4,943 $866 $0.069 23% 2.11 1.63 4,228 $0.046 $0.005 0.64 0.59

Commercial Dishwasher - Door Type, 
Electric Only or Combo Customer

ENERGY STAR 
qualified unit 3,330 6,570

Conventional 
unit as defined 
by ENERGY 

STAR

4,982 6,570 15 $196 $6,786 $509 $0.069 39% 0.49 0.30 10,853 $0.018 $0.001 1.65 1.52

Hot Food Holding Cabinet ENERGY STAR 
qualified unit 640 5,475

Conventional 
unit as defined 
by ENERGY 

STAR

1,900 5,475 12 $400 $2,069 $1,713 $0.071 23% 3.47 2.66 6,899 $0.058 $0.005 1.26 1.16

Demand Controlled Ventilation - Electric 
Only or Combo Customer

Commercial 
kitchen ventilation

hoods with 
Demand 

Controlled 
Ventilation with 
8.65 HP Motor

11,766 3,307

Commercial 
kitchen 

ventilation 
hoods without 

Demand 
Controlled 

Ventilation with 
8.65 HP Motor

19,597 3,307 20 $865 $0 $17,903 $0.081 5% 3.97 3.78 25,896 $0.033 $0.002 7.83 4.16

LIGHTING EFFICIENCY 1.81 2.89 0.73 5.11

T8 Ballasts, 4 ft. or less, 1 and 2 lamp 
2012

T8 1 and 2 Lamp 
systems 49 4,468

T12 1 and 2 
Lamp systems, 
incandescents

98 4,468 20 $18 $0 $42 $0.075 42% 2.62 1.51 217 $0.083 $0.004 0.05 0.04

T8 Ballasts, 4 ft. or less, 3 and 4 lamp 
2012

T8 Lighting 
Systems 115 4,468 T12 3 and 4 

Lamp systems 180 4,468 20 $24 $0 $56 $0.075 43% 2.56 1.45 290 $0.083 $0.004 0.07 0.06

T8 Ballasts, Length > 4 ft. and <= 8 ft., 1 
lamp 2012

T8  8 FT 1 Lamp 
systems 61 4,468 T12 8 Ft 1 

Lamp systems 121 4,468 20 $28 $0 $93 $0.075 30% 4.66 3.27 268 $0.104 $0.005 0.06 0.06

T8 Ballasts, Length > 4 ft. and <= 8 ft., 2 
lamp 2012

T8 8 Ft 2 Lamp 
Systems 122 4,468 T12 8 Ft 2 

Lamp systems 212 4,468 20 $28 $0 $103 $0.075 27% 3.43 2.50 404 $0.069 $0.003 0.09 0.08

Low Wattage T8 4' lamps T8 25W and 28W 
Lamps 29 4,468 T8 32W Lamps 35 4,468 7 $1 $2 $2 $0.075 25% 0.99 0.74 27 $0.019 $0.003 0.01 0.01

T8 to T8 Lighting Optimization
High Efficiency T8

with less lamps 
(3,2,1)

62 4,468
Standard T8 

with more lamps
(4,3,2)

113 4,468 20 $12 $0 $46 $0.075 26% 2.73 2.02 225 $0.053 $0.003 0.05 0.05

T12 to T8 Optimization 1 and 2 Lamp 
2012

 T8 Lighting 
Systems with less 

lamps
49 4,468

T12 
Fluorescents 

with more lamps
98 4,468 20 $20 $0 $41 $0.075 48% 2.52 1.31 220 $0.091 $0.005 0.05 0.05

T12 to T8 Optimization 3 Lamp 2012
T8 Lighting 

Systems with less 
lamps

99 4,468
T12  

Fluorescents 
with more lamps

184 4,468 20 $26 $0 $53 $0.075 49% 1.88 0.97 380 $0.068 $0.003 0.08 0.08

T5 Ballasts 1 and 2 Lamp 2012 T5 1 and 2 Lamp 
Lighting Systems 52 4,468 T12 

Fluorescents 77 4,468 20 $18 $0 $42 $0.075 43% 4.98 2.85 113 $0.160 $0.008 0.03 0.02

T5 Ballasts 3 and 4 Lamp 2012 T5 Lighting 
Systems 143 4,468 T12 

Fluorescents 162 4,468 20 $24 $0 $70 $0.075 34% 11.18 7.35 84 $0.286 $0.014 0.02 0.02

High Bay Fluorescents replacing 150, 
175, 250 Watt HID

High Bay 
Fluorescent  
Fixtures with 

Electronic 
Ballasts replacing 

250W HID 
systems

180 4,468  250W Lamp 
HID 367 4,468 20 $85 $0 $188 $0.075 45% 3.01 1.65 837 $0.102 $0.005 0.19 0.17

High Bay Fluorescents replacing 320, 
350, 400 Watt HID

High Bay 
Fluorescent 
fixtures with 
Electronic 

Ballasts replacing 
310-400W HID 

Systems

322 4,468 HID: 320, 350, 
400W Lamp 561 4,468 19 $125 $0 $278 $0.075 45% 3.46 1.90 1,072 $0.117 $0.006 0.24 0.22

High Bay Fluorescents replacing 750 
Watt HID

High Bay 
Fluorescents with 

Electronic 
Ballasts replacing

750W HID 
Systems

517 4,468 HID: 750W 
Lamp 1,082 4,468 20 $175 $0 $405 $0.075 43% 2.15 1.22 2,522 $0.069 $0.003 0.56 0.52

High Bay Fluorescents replacing 1000 
Watt HID

High Bay 
Fluorescent 
fixtures with 
Electronic 

Ballasts replacing 
1000W HID 

Systems

757 4,468 HID: 1000W 
Lamp 1,419 4,468 20 $175 $0 $407 $0.075 43% 1.84 1.05 2,958 $0.059 $0.003 0.66 0.61
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2 and 3 lamp fluorescents replacing HID 
systems between 150 Watts and 175 
Watts

High Efficiency 
Fluorescent T8 or 

T5 Systems
104 8,760

150W or 175W 
High Intensity 

Discharge
197 8,760 20 $85 $0 $335 $0.066 25% 6.25 4.66 812 $0.105 $0.005 0.09 0.10

Low Wattage T8 lamps 28 Watts and 
Less used in Parking Garage fixtures

T8 25W and 28W 
Lamps 23 8,760 T8 32W Lamps 27 8,760 4 $1 $0 $2 $0.066 25% 0.83 0.62 36 $0.014 $0.003 0.00 0.00

CFL Pin-Based < 19W Retrofit

Compact 
Fluorescent 

Fixtures 18W or 
less Pin Based

15 4,468 Incandescent 49 4,468 20 $25 $0 $84 $0.075 30% 7.56 5.32 149 $0.168 $0.008 0.03 0.03

CFL Pin-Based 19 to 32W Retrofit

Pin Based 
Compact 

Fluorescent 19 to 
32 Watts

37 4,468 Incandescent 118 4,468 20 $30 $0 $76 $0.075 40% 2.79 1.69 364 $0.082 $0.004 0.08 0.07

CFL Pin-Based Greater than 32 Watt 
Retrofit

Pin Based 
Compact 

Fluorescent 
Fixtures 33 Watts 

or more

72 4,468 Incandescent 263 4,468 20 $35 $0 $103 $0.075 34% 1.62 1.07 855 $0.041 $0.002 0.19 0.18

2-foot Low Wattage CFL 25 Watt to 28 
Watt PL 25W CFL 32 4,468 PL 40W CFL 52 4,468 6 $1 $6 $4 $0.075 14% 0.54 0.46 87 $0.006 $0.001 0.02 0.02

HID, 151 to 250W Metal Halide 270 4,468 High Pressure 
Sodium 382 4,468 20 $30 $0 $161 $0.075 19% 4.34 3.53 497 $0.060 $0.003 0.11 0.10

HID, 251 to 1000W
High Intensity 

Discharge  250 to 
1000 Watts

590 4,468 High Pressure 
Sodium 1,410 4,468 20 $45 $0 $253 $0.075 18% 0.92 0.76 3,663 $0.012 $0.001 0.82 0.75

Ceramic Metal Halide <=150W
Ceramic Metal 
Halide <= 150 

Watts
66 4,468 Incandescent 225 4,468 20 $50 $0 $141 $0.075 35% 2.66 1.71 711 $0.070 $0.004 0.16 0.15

Ceramic Metal Halide 151-250W Ceramic Metal 
Halide 67 4,468 Incandescent 474 4,468 20 $80 $0 $248 $0.075 32% 1.83 1.24 1,817 $0.044 $0.002 0.41 0.37

Ceramic Metal Halide 251W- Ceramic Metal 
Halide 509 4,468 Metal Halide 924 4,468 20 $100 $0 $292 $0.075 34% 2.11 1.38 1,855 $0.054 $0.003 0.42 0.38

Integrated 25W Ceramic Metal Halide Ceramic Metal 
Halide 32 4,468 Incandescent 69 4,468 7 $25 $0 $57 $0.075 44% 4.71 2.65 162 $0.155 $0.022 0.04 0.03

Pulse-Start Metal Halide, <= 175W
175W or Less 

Pulse Start Metal 
Halide

238 4,468 Metal Halide 438 4,468 20 $60 $0 $161 $0.075 37% 2.41 1.51 894 $0.067 $0.003 0.20 0.18

Pulse-Start Metal Halide, 176W-319W Pulse Start Metal 
Halide 300 4,468 Metal Halide 378 4,468 20 $90 $0 $280 $0.075 32% 10.70 7.26 350 $0.257 $0.013 0.08 0.07

Pulse-Start Metal Halide, 320W-749W Pulse Start Metal 
Halide 488 4,468 Metal Halide 589 4,468 20 $100 $0 $283 $0.075 35% 8.34 5.39 454 $0.220 $0.011 0.10 0.09

Pulse-Start Metal Halide, 750W+ Pulse Start Metal 
Halide 1,053 4,468 Metal Halide 1,404 4,468 20 $120 $0 $381 $0.075 31% 3.25 2.22 1,571 $0.076 $0.004 0.35 0.32

Wall mount occupancy sensor - 50 
Watts to 300 Watts Controlled Load

Lighting System 
with Occupancy 

Sensor
39 4,468

Lighting System 
without 

Occupancy 
Sensor

56 4,468 8 $15 $0 $55 $0.075 27% 9.76 7.10 75 $0.199 $0.025 0.02 0.02

Wall mount occupancy sensor - Greater 
than 300 Watts Controlled Load

Lighting System 
with Occupancy 

Sensor
153 4,468

Lighting System 
without 

Occupancy 
Sensor

219 4,468 8 $25 $0 $55 $0.075 45% 2.51 1.37 293 $0.085 $0.011 0.07 0.06

Ceiling mount occupancy sensor - 50 
Watts to 300 Watts Controlled Load

Lighting System 
with Occupancy 

Sensor
39 4,468

Lighting System 
without 

Occupancy 
Sensor

75 4,468 8 $30 $0 $125 $0.075 24% 10.51 7.98 159 $0.188 $0.024 0.04 0.03

Ceiling mount occupancy sensor - 
Greater than 300 Watts Controlled Load

Lighting System 
with Occupancy 

Sensor
186 4,468

Lighting System 
without 

Occupancy 
Sensor

265 4,468 8 $40 $0 $125 $0.075 32% 4.70 3.20 356 $0.112 $0.014 0.08 0.07

Photocell Lighting System 
with Photocell 400 4,468

Lighting System 
without 

Photocell
496 4,468 8 $25 $0 $65 $0.075 38% 2.01 1.24 432 $0.058 $0.007 0.10 0.09

Stairwell Fixture with Integral Occupancy
Sensor

Stairwell Fixture 
with an integrated
occupancy sensor

12 7,293
Fixture without 
an occupancy 

sensor
77 7,293 14 $25 $0 $229 $0.068 11% 7.02 6.25 480 $0.052 $0.004 0.07 0.06

Exit sign retrofit and replacement LED 2 8,760 Incandescent 45 8,760 20 $25 $0 $80 $0.066 31% 3.22 2.22 376 $0.067 $0.003 0.04 0.05

LED Interior Lamp  < 5W Energy Star 
Rated LED lamp 5 4,468 Incandescent or 

Halogen lamp 55 4,468 10 $7 $6 $20 $0.075 35% 1.20 0.78 222 $0.031 $0.003 0.05 0.05

LED Interior Lamp Greater than 5W to 
10W Energy Start Rated LED lamp 9 4,468 Incandescent or 

Halogen lamp 52 4,468 11 $12 $4 $40 $0.075 30% 2.73 1.91 195 $0.062 $0.006 0.04 0.04
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LED Interior Lamp  Greater than 10W to 
20W Energy Star Rated LED lamp 19 4,468 Incandescent or 

Halogen lamp 140 4,468 10 $15 $5 $52 $0.075 29% 1.29 0.92 538 $0.028 $0.003 0.12 0.11

LED Interior Screw In Fixture Retrofit

ENERGY STAR 
Qualified LED 

Downlight Retrofit
Luminaire with 

min 35,000 hours 
lifetime

15 4,468 Incandescent 
Luminaire 89 4,468 8 $15 $0 $80 $0.075 19% 3.29 2.68 327 $0.046 $0.006 0.07 0.07

LED Interior Fixture 25 Watts or Less 
Energy Star Rated

LED Downlight 
Luminaire 22 4,468 Incandescent 

Luminaire 65 4,468 20 $35 $0 $196 $0.075 18% 13.67 11.23 192 $0.182 $0.009 0.04 0.04

LED Interior Fixture Greater than 25 
Watts to 50 Watts Energy Star Rated

LED Downlight 
Luminaire 38 4,468 Incandescent 

Luminaire 97 4,468 20 $50 $0 $272 $0.075 18% 13.90 11.35 262 $0.191 $0.010 0.06 0.05

LED Refrigerated Case Lighting 2012 LED Strip lighting 39 5,478 T8 or T12 
Fluorescent 94 5,478 20 $100 $0 $243 $0.071 41% 11.27 6.63 302 $0.331 $0.017 0.06 0.06

Parking Garage and Exterior LED Wall 
Packs less than or equal to 150 Watts

LED Wall Pack 
Fixture 39 6,570 HID Wall Pack 

Fixture 225 6,570 20 $75 $0 $401 $0.069 19% 4.74 3.85 1,225 $0.061 $0.003 0.19 0.10

Exterior LED Canopy and Soffit Fixtures 
from 25 watts to 150 Watts LED 79 4,380 Metal Halide 348 4,380 20 $175 $0 $654 $0.075 27% 7.38 5.40 1,181 $0.148 $0.007 0.27 0.00

LED Pedestrian Signals -9" (Walk/Don't 
Walk)

LED Pedestrian 
Signals -9" 
(Walk/Don't 

Walk)

8 4,380
Incandescent 

Pedestrian 
Signals - Large

69 4,380 20 $30 $0 $78 $0.075 38% 3.89 2.39 267 $0.112 $0.006 0.06 0.04

LED Pedestrian Signals -12" 
(Walk/Don't Walk)

LED Pedestrian 
Signals -12" 
(Walk/Don't 

Walk)

10 4,380
Incandescent 

Pedestrian 
Signals - Large

116 4,380 20 $40 $0 $107 $0.075 37% 3.07 1.92 464 $0.086 $0.004 0.11 0.07

LED Traffic Balls and Arrows - 8" Red
LED Traffic Balls 
and Arrows - 8" 

Red
8 4,820

Incandescent 
Traffic Balls and 
Arrows 8" Red

69 4,820 20 $25 $0 $68 $0.073 37% 3.15 1.99 294 $0.085 $0.004 0.06 0.04

LED Traffic Balls and Arrows - 12" Red
LED Traffic Balls 
and Arrows - 12" 

Red
11 4,820

Incandescent 
Traffic Balls and 
Arrows 12" Red

135 4,820 20 $25 $0 $87 $0.073 29% 1.98 1.41 598 $0.042 $0.002 0.12 0.07

LED Traffic Balls and Arrows - 8" Green
LED Traffic Balls 
and Arrows - 8" 

Green
8 3,675

Incandescent 
Traffic Balls and 

Arrows 8" 
Green

69 3,675 20 $32 $0 $68 $0.079 47% 3.86 2.04 224 $0.143 $0.007 0.06 0.03

LED Traffic Balls and Arrows - 12" 
Green

LED Traffic Balls 
and Arrows - 12" 

Green
11 3,675

Incandescent 
Traffic Balls and 

Arrows 12" 
Green

135 3,675 20 $32 $0 $87 $0.079 37% 2.43 1.54 456 $0.070 $0.004 0.12 0.06

LED Traffic  Arrows - 12" Red LED Traffic  
Arrows - 12" Red 11 7,885

Incandescent 
Traffic Balls and 
Arrows 12" Red

135 7,885 20 $50 $0 $134 $0.067 37% 2.04 1.28 978 $0.051 $0.003 0.12 0.12

Low Wattage T8 4' lamps Low Wattage T8 
Lamps 29 4,468 Standard T8 32 

watt lamps 35 4,468 7 $1 $2 $2 $0.075 25% 0.99 0.74 27 $0.019 $0.003 0.01 0.01

 High Bay Fluorescents <= 300 Watts
New Construction 

High Bay Less 
Than 300W

373 3,099 Metal Halide 592 3,099 20 $40 $182 $98 $0.083 41% 1.75 1.04 679 $0.059 $0.003 0.22 0.20

High Bay Fluorescents <= 610 Watts
New Construction 

High Bay Less 
than 610W

718 3,102 Metal Halide 1,100 3,102 20 $40 $270 $128 $0.083 31% 1.30 0.90 1,186 $0.034 $0.002 0.38 0.35

High Bay Fluorescents <= 900 Watts
New Construction 

High Bay Less 
Than 900W

954 3,099 Metal Halide 1,397 3,099 20 $65 $360 $172 $0.083 38% 1.52 0.95 1,371 $0.047 $0.002 0.44 0.41

Compact Fluorescent, Pin Based <19 
Watts

NC Pin Based 
Equal to or Less 
than 18 Watts

15 4,468 Incandescent 55 4,468 20 $10 $2 $33 $0.075 31% 2.46 1.71 178 $0.056 $0.003 0.04 0.04

Compact Fluorescent, Pin Based 19-32 
Watts

New Construction 
Compact 

Fluorescent 19-32
Watts

38 4,468 Incandescent 115 4,468 20 $11 $36 $40 $0.075 28% 1.55 1.13 344 $0.032 $0.002 0.08 0.07

Compact Fluorescent, Pin Based 33-100
Watts

New Construction 
Pin Based 
Compact 

Fluorescent 33 
Watts or more

66 4,468 Incandescent 217 4,468 20 $12 $47 $50 $0.075 24% 0.99 0.75 675 $0.018 $0.001 0.15 0.14

2-foot Low Wattage CFL 25 Watt to 28 
Watt PL 25W CFL 32 4,468 PL 40W CFL 52 4,468 6 $1 $7 $3 $0.075 20% 0.39 0.31 87 $0.006 $0.001 0.02 0.02

LED Interior Lamp  < 5W Energy Star 
Rated LED lamp 5 4,468 Incandescent or 

Halogen lamp 55 4,468 10 $7 $6 $20 $0.075 35% 1.20 0.78 222 $0.031 $0.003 0.05 0.05
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LED Interior Lamp Greater than 5W to 
10W Energy Start Rated LED lamp 9 4,468 Incandescent or 

Halogen lamp 52 4,468 11 $12 $4 $40 $0.075 30% 2.73 1.91 195 $0.062 $0.006 0.04 0.04

LED Interior Lamp  Greater than 10W to 
20W Energy Star Rated LED lamp 21 4,468 Incandescent or 

Halogen lamp 154 4,468 10 $15 $5 $56 $0.075 27% 1.27 0.93 594 $0.025 $0.003 0.13 0.12

LED Interior Screw In Fixture New 
Construction

LED Downlight 
Retrofit Luminaire

35,000 Hours
15 4,468 Incandescent 

Luminaire 89 4,468 8 $15 $17 $80 $0.075 19% 3.29 2.68 327 $0.046 $0.006 0.07 0.07

LED Interior Fixture  25 Watts or Less 
Energy Star Rated

LED Downlight 
Luminaire 22 4,468 Incandescent 

Luminaire 65 4,468 20 $25 $50 $126 $0.075 20% 8.80 7.05 192 $0.130 $0.007 0.04 0.04

LED Interior Fixture Greater than 25W to
50 Watts Energy Star Rated

LED Downlight 
Luminaire 47 4,468 Incandescent 

Luminaire 113 4,468 20 $40 $50 $202 $0.075 20% 9.15 7.34 296 $0.135 $0.007 0.07 0.06

LED Refrigerated Case Lighting 2012 LED Strip lighting 27 5,478 T8 or T12 
Fluorescent 94 5,478 20 $70 $38 $136 $0.071 52% 5.19 2.51 366 $0.191 $0.010 0.07 0.07

Parking Garage and Exterior LED Wall 
Packs less than or equal to 150 Watts

LED Wall Pack 
Fixture 39 6,570 HID Wall Pack 

Fixture 173 6,570 20 $30 $225 $176 $0.069 17% 2.90 2.40 879 $0.034 $0.002 0.13 0.07

Exterior LED Canopy and Soffit Fixtures 
from 25 watts to 150 Watts LED 80 4,380 Metal Halide 344 4,380 20 $75 $252 $374 $0.075 20% 4.31 3.45 1,157 $0.065 $0.003 0.26 0.00

Ceramic Metal Halide <=150W
Ceramic Metal 
Halide <= 150 

Watts
66 4,468 Incandescent 235 4,468 20 $45 $59 $145 $0.075 31% 2.58 1.78 753 $0.060 $0.003 0.17 0.15

Ceramic Metal Halide 151-250W
Ceramic Metal 

Halide 151 to 250 
Watts

300 4,468 Metal Halide 483 4,468 20 $55 $192 $152 $0.075 36% 2.49 1.59 818 $0.067 $0.003 0.18 0.17

Ceramic Metal Halide 251W-
Ceramic Metal 

Halide 151 to 250 
Watts

505 4,468 Ceramic Metal 
Halide 590 4,468 20 $20 $253 $42 $0.075 48% 1.48 0.77 377 $0.053 $0.003 0.08 0.08

Integrated 25W Ceramic Metal Halide
Integrated 

Ceramic Metal 
Halide

32 4,468 Incandescent 97 4,468 7 $15 $15 $45 $0.075 33% 2.08 1.39 289 $0.052 $0.007 0.06 0.06

Pulse-Start Metal Halide, 176W-319W Pulse Start Metal 
Halide 274 4,468

High Pressure 
Sodium,  Metal 

Halide
376 4,468 20 $12 $191 $30 $0.075 40% 0.87 0.52 459 $0.026 $0.001 0.10 0.09

Pulse-Start Metal Halide, 320W-749W
Pulse Start Metal 

Halide 320 to 
749W

508 4,468

High Pressure 
Sodium,  

Mercury Vapor, 
Metal Halide

590 4,468 20 $12 $253 $30 $0.075 40% 1.09 0.66 367 $0.033 $0.002 0.08 0.08

Pulse-Start Metal Halide, 750W+ 750W Pulse Start 
Metal Halide 1,053 4,468 1000W  Metal 

Halide 1,393 4,468 20 $28 $351 $70 $0.075 40% 0.62 0.37 1,520 $0.018 $0.001 0.34 0.31

Custom Lighting & Recommissioning Engineering 
Study 0 0 Existing Overlit 

Lighting System 0 0 0 $52,585 $0 $142,104 $0.000 37% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Custom Lighting Custom Lighting 
Solution 10,664 5,373 Existing Overlit 

Lighting System 27,599 5,373 16 $5,811 $1,736 $19,438 $0.072 30% 2.98 2.09 90,995 $0.064 $0.004 16.94 13.75

Lighting Redesign Studies Redesign Lighting
Solution Study 0 0 Existing Overlit 

Lighting System 0 0 0 $8,718 $0 $24,387 $0.000 36% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Lighting Redesign Implementation Redesign Lighting
Solution Installed 35,736 6,844 Existing Overlit 

Lighting System 71,472 6,844 20 $22,084 $0 $139,295 $0.069 16% 8.30 6.99 244,584 $0.090 $0.005 35.74 32.82
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MOTOR EFFICIENCY 2.14 3.55 0.74 5.73

Plan A Enhanced (1 to 500 HP)
NEMA Premium 
plus 1% Efficient 

Motors
9,925 4,143 NEMA Premium 10,031 4,143 20 $105 $2,434 $1,033 $0.076 10% 30.87 27.72 439 $0.240 $0.012 0.11 0.09

Plan B (1 to 500 HP) NEMA Premium 
Efficient Motors 20,127 4,435 EPACT 20,400 4,435 20 $1,108 $989 $2,474 $0.075 45% 27.32 15.08 1,210 $0.916 $0.046 0.27 0.23

Plan B Enhanced (1 to 500 HP)
NEMA Premium 
plus 1% Efficient 

Motors
11,693 4,212 EPACT 12,023 4,212 20 $799 $767 $2,824 $0.076 28% 26.80 19.21 1,390 $0.575 $0.029 0.33 0.28

VFD
Equipment 

coupled with an 
ASD/VFD

10,124 4,635
Equipment 
without an 
ASD/VFD

15,110 4,635 15 $1,916 $0 $5,178 $0.074 37% 3.02 1.91 23,109 $0.083 $0.006 4.99 4.18

Motor Controllers Motor with 
Voltage Controller 5,238 4,563

Motor without 
Voltage 

Controller
6,069 4,563 20 $338 $0 $1,481 $0.074 23% 5.25 4.06 3,792 $0.089 $0.004 0.83 0.72

Study Motor Study 0 0 No Study 0 0 7 $147,457 $0 $259,366 $0.000 57% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Custom New Equipment 79,168 6,481 Existing or New 
Inefficient 121,882 6,481 17 $12,521 $1,199 $62,204 $0.069 20% 3.25 2.59 276,854 $0.045 $0.003 42.71 36.93

PROCESS EFFICIENCY 2.63 4.60 0.69 6.21

Custom New Equipment 2,012,742 6,363

Old or less 
efficient 

systems or 
equipment

2,088,385 6,363 15 $19,243 $69,830 $121,062 $0.069 16% 2.11 1.78 481,296 $0.040 $0.003 75.64 47.94

Lighting New Equipment 39 4,817

Old or less 
efficient 

systems or 
equipment

68 4,817 16 $14 $3 $44 $0.073 31% 4.40 3.03 137 $0.101 $0.006 0.03 0.03

Motors New Equipment 13,060 4,560

Old or less 
efficient 

systems or 
equipment

16,494 4,560 17 $1,630 $331 $4,280 $0.074 38% 3.67 2.28 15,663 $0.104 $0.006 3.43 2.88

Implementation of ECO's found in 
studies

Optimized 
System 668,071 6,011

Existing System 
- Not Tuned or 

Optimized
701,217 6,011 7 $7,079 $0 $12,694 $0.070 56% 0.54 0.24 199,246 $0.036 $0.005 33.15 10.47

Cooling New Equipment 15,172 742

Old or less 
efficient 

systems or 
equipment

16,732 1,169 20 $1,392 $18,660 $2,432 $0.072 57% 4.07 1.74 8,309 $0.168 $0.008 1.56 1.50

Fluid System Optimization New Equipment 56,719 5,948

Old or less 
efficient 

systems or 
equipment

58,149 5,948 18 $667 $2,186 $1,281 $0.070 52% 2.12 1.02 8,506 $0.078 $0.004 1.43 1.41

Compressed Air Leaks
Leaks & Waste 

Found and 
Repaired

0 8,504

Existing System 
in with Leaks & 
Waste that have 

not been 
repaired

30,783 8,504 5 $0 $0 $0 $0.066 0% 0.00 0.00 261,785 $0.000 $0.000 30.78 33.10

Computer Efficiency - End User Rebates High Efficiency 
Equipment 0 0

Standard 
Efficiency 
Equipment

0 0 0 $0 $0 $0 $0.000 0% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Energy Design Assistance High Efficiency 
Building 685,522 3,855

Code Level 
Efficiency 
Building

806,497 3,855 20 $66,057 $0 $327,424 $0.078 20% 6.97 5.56 466,379 $0.142 $0.007 120.97 118.63

Behavioral Changes
Behavior changes

that reduce 
energy use

2,962,572 8,760 No change in 
behavior 3,024,892 8,760 1 $0 $0 $0 $0.066 0% 0.00 0.00 545,921 $0.000 $0.000 62.32 19.43

Behavioral Adjustment
Behavior changes

that reduce 
energy use

-1,975,048 8,760 No change in 
behavior -2,016,594 8,760 0 $0 $0 $0 $0.066 0% 0.00 0.00 -363,947 $0.000 $0.000 -41.55 -12.96

Desktop PC Virtualization 
Hardware and/or 

software replacing
desktop PC

22 7,311

Desktop PCs 
meeting 

ENERGY STAR 
3.0 

specifications

96 7,311 5 $60 $600 $116 $0.068 52% 1.81 0.87 540 $0.111 $0.022 0.07 0.08

Phase 2 new customer contribution 0 0 0 0 0 0 0 $0 $0 $6,000 $0.000 0% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Food Service High Efficiency 
Equipment 2,608 4,486

Standard 
Efficiency 
Equipment

4,699 4,590 15 $399 $2,955 $3,530 $0.074 11% 3.19 2.83 9,865 $0.040 $0.003 2.09 1.52
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RECOMMISSIONING 1.87 6.31 0.51 2.82

Implementation of ECO's found in 
studies

Optimized 
Building Systems 668,071 6,011

Existing Building
System - Not 

Tuned or 
Optimized

701,217 6,011 7 $5,663 $0 $12,694 $0.070 45% 0.54 0.30 199,246 $0.028 $0.004 33.15 10.47

RCx Studies 0 0 0 0 0 0 0 $6,991 $0 $10,463 $0.000 67% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Refrigeration Recommissioning
Optimized 

Refrigeration 
Systems

371,580 8,165

Existing 
Refrigeration 

Systems - Not 
Tuned or 
Optimized

395,535 8,165 7 $7,190 $0 $12,827 $0.067 56% 0.98 0.43 195,595 $0.037 $0.005 23.96 10.59

SELF-DIRECT 1.46 2.04 0.78 4.33

Average Project New Equipment 828,135 2,876

Old or less 
efficient 

systems or 
equipment

1,150,184 2,876 17 $173,612 $0 $503,145 $0.085 35% 6.42 4.21 926,303 $0.187 $0.011 322.05 217.18

TURN KEY SERVICES 1.71 4.74 0.55 2.42
Identification ~ 
Walk through, ASHREA LV1 & Eng 
Assistant Studies 

Identification of 
opportunities 0 0 Do nothing 0 0 7 $0 $0 $487 $0.000 0% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Identification and repair~ 
Walk through, ASHREA LV1 & Eng 
Assistant LCNC measures

Identification and 
quick payback 

fixes
0 6,133 Current 

Operation 2,339 6,077 7 $0 $0 $305 $0.070 0% 0.13 0.13 14,215 $0.000 $0.000 2.34 0.74

Project Scoping Project Scoping 0 0

Customer not 
interested in 
implementing 

identified 
measure

0 0 0 $0 $0 $198 $0.000 0% 0.00 0.00 0 $0.000 $0.000 0.00 0.00

Implementation High Eff Project 0 3,113
Low Eff  or 

Current 
Operation

7,073 3,113 13 $3,089 $0 $5,678 $0.082 54% 2.37 1.08 22,019 $0.140 $0.011 7.07 2.23

ELECTRIC RATE SAVINGS 6.67 INF 0.78 6.67

Average New Customer - Assumed PDL
of 150 kW

Utility Load 
Control for control

period
150,000 18 No Control 350,000 18 5 $0 $0 $0 $4.543 0% 0.00 0.00 3,532 $0.000 $0.000 200.00 102.06

SAVER'S SWITCH FOR BUSINESS 1.57 INF 0.57 1.57

Single Stage Customer
Utility Load 

Control for control
period

0 2 No Control, No 
Switch 5,407 2 15 $0 $0 $0 $50.069 0% 0.00 0.00 9 $0.000 $0.000 5.41 1.39

Multi-Stage Customer
Utility Load 

Control for control
period

0 1 No Control, No 
Switch 908 1 15 $0 $0 $0 $78.860 0% 0.00 0.00 1 $0.000 $0.000 0.91 0.23

RESIDENTIAL SEGMENT
ENERGY EFFICIENT SHOWERHEADS 8.51 126.89 0.12 4.48
Provide Energy Efficient Showerhead - 
1.5 GPM

1.5 GPM 
Showerhead 4,500 143 2.5 GPM 

Showerhead 4,500 238 6 $3 $0 $3 $0.106 100% 0.04 0.00 429 $0.007 $0.001 0.00 0.00

Provide Energy Efficient Showerhead - 
1.5 GPM

1.5 GPM 
Showerhead 4,500 143 2.5 GPM 

Showerhead 4,500 238 6 $3 $0 $3 $0.106 100% 0.04 0.00 429 $0.007 $0.001 0.00 0.00

Provide Energy Efficient Showerhead - 
1.5 GPM

1.5 GPM 
Showerhead 4,500 143 2.5 GPM 

Showerhead 4,500 238 6 $3 $0 $3 $0.106 100% 0.04 0.00 429 $0.007 $0.001 0.00 0.00

Provide Energy Efficient Kitchen Aerator
1.5 GPM

1.5 GPM Kitchen 
Faucet Aerator 4,500 63

2.2 GPM 
Kitchen Faucet 

Aerator
4,500 92 5 $1 $0 $1 $0.106 100% 0.06 0.00 132 $0.010 $0.002 0.00 0.00

Provide Energy Efficient Kitchen Aerator
1.5 GPM

1.5 GPM Kitchen 
Faucet Aerator 4,500 63

2.2 GPM 
Kitchen Faucet 

Aerator
4,500 92 5 $1 $0 $1 $0.106 100% 0.06 0.00 132 $0.010 $0.002 0.00 0.00

Provide Energy Efficient Kitchen Aerator
1.5 GPM

1.5 GPM Kitchen 
Faucet Aerator 4,500 63

2.2 GPM 
Kitchen Faucet 

Aerator
4,500 92 5 $1 $0 $1 $0.106 100% 0.06 0.00 132 $0.010 $0.002 0.00 0.00

Provide Energy Efficient Bath Faucet 
Aerator - 1.0 GPM

1.0 GPM Bath 
Faucet Aerator 4,500 42 2.2 GPM Bath 

Faucet Aerator 4,500 92 5 $0 $0 $0 $0.106 100% 0.01 0.00 226 $0.002 $0.000 0.00 0.00

Provide Energy Efficient Bath Faucet 
Aerator - 1.0 GPM

1.0 GPM Bath 
Faucet Aerator 4,500 42 2.2 GPM Bath 

Faucet Aerator 4,500 92 5 $0 $0 $0 $0.106 100% 0.01 0.00 226 $0.002 $0.000 0.00 0.00

Provide Energy Efficient Bath Faucet 
Aerator - 1.0 GPM

1.0 GPM Bath 
Faucet Aerator 4,500 42 2.2 GPM Bath 

Faucet Aerator 4,500 92 5 $0 $0 $0 $0.106 100% 0.01 0.00 226 $0.002 $0.000 0.00 0.00
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ENERGY FEEDBACK 0.96 INF 0.25 0.92
Print Reports Aware use 950 8,760 Normal use 969 8,760 1 $0 $0 $0 $0.106 0% 0.00 0.00 166 $0.000 $0.000 0.02 0.01
Electronic Reports Aware use 960 8,760 Normal use 969 8,760 1 $0 $0 $0 $0.106 0% 0.00 0.00 81 $0.000 $0.000 0.01 0.01
New Electric Print Reports Aware use 942 8,760 Normal use 969 8,760 1 $0 $0 $0 $0.106 0% 0.00 0.00 233 $0.000 $0.000 0.03 0.02
Print Reports Behavioral Adjustment Aware use -633 8,760 Normal use -646 8,760 0 $0 $0 $0 $0.106 0% 0.00 0.00 -110 $0.000 $0.000 -0.01 -0.01
Electronic Reports Behavioral 
Adjustment Aware use -640 8,760 Normal use -646 8,760 0 $0 $0 $0 $0.106 0% 0.00 0.00 -54 $0.000 $0.000 -0.01 0.00

New Electric Print Reports Behavioral 
Adjustment Aware use -628 8,760 Normal use -646 8,760 0 $0 $0 $0 $0.106 0% 0.00 0.00 -156 $0.000 $0.000 -0.02 -0.01

ENERGY STAR HOMES 1.68 2.82 0.41 3.12
Energy Star New Homes (>2000 sq ft) - 
Electric Only Customer

Energy Efficient 
Home 211 8,760 2006 IECC 358 8,760 20 $250 $0 $2,800 $0.106 9% 4.60 4.19 1,290 $0.194 $0.010 0.15 0.16

Energy Star New Homes (<2000 sq ft) - 
Electric Only Customer

Energy Efficient 
Home 121 8,760 2006 IECC 165 8,760 20 $150 $0 $1,900 $0.106 8% 10.22 9.41 388 $0.387 $0.019 0.04 0.05

Energy Star New Homes (Regular) - 
Combo Customer

Energy Efficient 
Home 204 8,760 2006 IECC 329 8,760 20 $0 $0 $2,800 $0.106 0% 4.76 4.76 1,097 $0.000 $0.000 0.13 0.14

Energy Star New Homes (Low Income) -
Combo Customer

Energy Efficient 
Home 121 8,760 2006 IECC 165 8,760 20 $21 $0 $1,900 $0.106 1% 10.22 10.10 388 $0.055 $0.003 0.04 0.05

ECM Furnace Fan Efficiency
ECM Furnace 
Fan (variable 
speed motor)

150 2,484

78 AFUE 
gas furnace with

typical 
permanent split 
capacitor fan 

motor

400 2,484 15 $350 $1,866 $750 $0.106 47% 11.36 6.06 621 $0.564 $0.038 0.25 0.19

CFLs-Quantity of 20 (Required) - 2013 High efficiency 
CFL bulbs 15 814

baseline is 
incandescent 

bulbs
59 814 8 $1 $1 $2 $0.106 60% 0.56 0.23 35 $0.035 $0.004 0.04 0.00

CFLs-Quantity of 20 (Required) - 2014 High efficiency 
CFL bulbs 15 814

baseline is 
incandescent 

bulbs
52 814 8 $1 $1 $2 $0.106 60% 0.65 0.26 30 $0.041 $0.005 0.04 0.00

CFLs-Quantity of 20 (Required) - 2015 High efficiency 
CFL bulbs 15 814

baseline is 
incandescent 

bulbs
47 814 8 $1 $1 $2 $0.106 60% 0.77 0.31 26 $0.049 $0.006 0.03 0.00

Energy Star Clothes Washer Energy Star 
Clothes washer 143 392 standard 

clothes washer 209 392 11 $19 $56 $200 $0.106 9% 10.99 9.96 26 $0.729 $0.066 0.07 0.00

Energy Star Dishwasher

0.65 Energy 
Factor - energy 

star 
recommended 

870 215

0.46 Energy 
Factor - Federal 

Minimum 
Standard

1,229 215 11 $0 $26 $25 $0.106 2% 0.25 0.24 77 $0.006 $0.001 0.36 0.01

Energy Star Refrigerator Energy Star 
Refrigerator 60 8,760 standard 

refrigerator 71 8,760 13 $15 $1,070 $35 $0.106 43% 3.52 2.01 93 $0.161 $0.012 0.01 0.01

HEATING SYSTEM REBATES 1.40 2.50 0.59 6.33

New 92% AFUE Energy Star Furnace 
W/ ECM - Electric Only Customers

92 AFUE  
Furnace w/ EC 

Motor
150 2,484

78 AFUE 
Furnace w/ 
PSC Motor

400 2,484 18 $100 $0 $464 $0.106 22% 7.03 5.52 621 $0.161 $0.009 0.25 0.19

New 96% AFUE Energy Star Furnace 
W/ ECM - Electric Only Customers

96 AFUE  
Furnace w/ EC 

Motor
150 2,484

78 AFUE 
Furnace w/ 
PSC Motor

400 2,484 18 $100 $0 $464 $0.106 22% 7.03 5.52 621 $0.161 $0.009 0.25 0.19

New 92% AFUE Energy Star Furnace 
W/ ECM - Combo Customers

92 AFUE  
Furnace w/ EC 

Motor
150 2,484

78 AFUE 
Furnace w/ 
PSC Motor

400 2,484 18 $100 $0 $464 $0.106 22% 7.03 5.52 621 $0.161 $0.009 0.25 0.19

New 96% AFUE Energy Star Furnace 
W/ ECM - Combo Customers

96 AFUE  
Furnace w/ EC 

Motor
150 2,484

78 AFUE 
Furnace w/ 
PSC Motor

400 2,484 18 $100 $0 $464 $0.106 22% 7.03 5.52 621 $0.161 $0.009 0.25 0.19
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

HOME ENERGY SQUAD 1.24 14.37 0.39 1.32

NEC  Energy Squad Service 2013

weighted average
Energy Efficient 

measures by 
participant

173 743

weighted 
average  
Baseline  

measures by 
participant

222 743 11 $0 $0 $2 $0.106 0% 0.41 0.41 36 $0.000 $0.000 0.05 0.01

NEC  Energy Squad Service 2014

weighted average
Energy Efficient 

measures by 
participant

174 740

weighted 
average  
Baseline  

measures by 
participant

219 740 11 $0 $0 $2 $0.106 0% 0.44 0.44 33 $0.000 $0.000 0.04 0.01

NEC  Energy Squad Service 2015

weighted average
Energy Efficient 

measures by 
participant

174 740

weighted 
average  
Baseline  

measures by 
participant

216 740 11 $0 $0 $2 $0.106 0% 0.47 0.47 31 $0.000 $0.000 0.04 0.01

TV  peripherals turned off with Timer 
(replacing power strip)

TV  peripherals 
turned off with 

Timer (replacing 
power strip)

3 4,420

Power used in 
"standby" mode 
while equipment

is unused

41 4,420 15 $0 $0 $5 $0.106 0% 0.28 0.28 166 $0.000 $0.000 0.04 0.03

LED EcoSmart 13W 2013 LED EcoSmart 
13W 13 778

60 W 
Incandescent 
DER deemed 

wattage

59 778 20 $0 $0 $25 $0.106 0% 6.64 6.64 35 $0.000 $0.000 0.05 0.00

LED EcoSmart 13W 2014 LED EcoSmart 
13W 13 778

60 W 
Incandescent 
DER deemed 

wattage

52 778 20 $0 $0 $25 $0.106 0% 7.70 7.70 31 $0.000 $0.000 0.04 0.00

LED EcoSmart 13W 2015 LED EcoSmart 
13W 13 778

60 W 
Incandescent 
DER deemed 

wattage

47 778 20 $0 $0 $25 $0.106 0% 8.96 8.96 26 $0.000 $0.000 0.03 0.00

Install Second Programmable 
Thermostat

Second T-state w/
Auto setup by 1 F 

for cooling 
assume 3 ton AC,

10 SEER

3,789 325

Base modeled 
home w/ 10 

SEER AC and 
no setup temp

4,091 325 15 $0 $0 $30 $0.106 0% 1.41 1.41 98 $0.000 $0.000 0.30 0.30

CEE  Energy Squad Service 2013

weighted average
Energy Efficient 

measures by 
participant

104 727

weighted 
average  
Baseline  

measures by 
participant

151 727 11 $0 $0 $4 $0.106 0% 0.91 0.91 34 $0.000 $0.000 0.05 0.01

CEE  Energy Squad Service 2014

weighted average
Energy Efficient 

measures by 
participant

98 728

weighted 
average  
Baseline  

measures by 
participant

144 728 11 $0 $0 $4 $0.106 0% 0.93 0.93 33 $0.000 $0.000 0.05 0.01

CEE  Energy Squad Service 2015

weighted average
Energy Efficient 

measures by 
participant

117 725

weighted 
average  
Baseline  

measures by 
participant

160 726 11 $0 $0 $3 $0.106 0% 0.91 0.91 31 $0.000 $0.000 0.04 0.01

Dimmable CFL (assume 23W ) 2013 Dimmable CFL 
(assume 23W ) 23 737

100 W 
Incandescent 
DER deemed 

wattage

59 737 11 $0 $0 $5 $0.106 0% 1.80 1.80 26 $0.000 $0.000 0.04 0.00

Dimmable CFL (assume 23W ) 2014 Dimmable CFL 
(assume 23W ) 23 737

100 W 
Incandescent 
DER deemed 

wattage

52 737 12 $0 $0 $5 $0.106 0% 2.18 2.18 22 $0.000 $0.000 0.03 0.00

Dimmable CFL (assume 23W ) 2015 Dimmable CFL 
(assume 23W ) 23 737

100 W 
Incandescent 
DER deemed 

wattage

47 737 12 $0 $0 $5 $0.106 0% 2.69 2.69 17 $0.000 $0.000 0.02 0.00

TV  peripherals turned off with Timer 
(replacing power strip)

TV  peripherals 
turned off with 

Timer (replacing 
power strip)

3 4,420

Power used in 
"standby" mode 
while equipment

is unused

41 4,420 15 $0 $0 $20 $0.106 0% 1.13 1.13 166 $0.000 $0.000 0.04 0.03
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Electric Measure Description
Efficient Product 
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Rating

Efficient 
Product 
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Efficient Hours 
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Product 
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Product 
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Average 
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Product Cost 
($)
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Product ($)
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($/kWh)

Rebate as a 
% of 

Incremental 
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Incremt'l Cost 
Payback 
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Rebate (yrs)

Incremt'l Cost 
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Rebate (yrs)

Annual 
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Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
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/Cust KWh 
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Generator 
Peak kW 
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Test

Utility 
Test

Electric Forecast Planning Assumptions

LED EcoSmart 13W LED EcoSmart 
13W 13 778

60 W 
Incandescent 
DER deemed 

wattage

59 778 20 $0 $0 $25 $0.106 0% 6.64 6.64 35 $0.000 $0.000 0.05 0.00

LED EcoSmart 13W LED EcoSmart 
13W 13 778

60 W 
Incandescent 
DER deemed 

wattage

52 778 20 $0 $0 $25 $0.106 0% 7.70 7.70 31 $0.000 $0.000 0.04 0.00

LED EcoSmart 13W LED EcoSmart 
13W 13 778

60 W 
Incandescent 
DER deemed 

wattage

47 778 20 $0 $0 $25 $0.106 0% 8.96 8.96 26 $0.000 $0.000 0.03 0.00

Install Second Programmable 
Thermostat

Second T-state w/
Auto setup by 1 F 

for cooling 
assume 3 ton AC,

10 SEER

3,789 325

Base modeled 
home w/ 10 

SEER AC and 
no setup temp

4,091 325 15 $0 $0 $35 $0.106 0% 1.65 1.65 98 $0.000 $0.000 0.30 0.30

HOME LIGHTING 2.78 9.73 0.41 6.17

Residential Home Lighting 2013 CFL Bulb 15 838 Incandescent 
light bulb 59 838 12 $1 $1 $3 $0.106 40% 0.80 0.48 36 $0.034 $0.003 0.04 0.00

Residential Home Lighting 2013 6% 
business CFL Bulb 20 3,729 Incandescent 

light bulb 78 3,729 2 $1 $1 $3 $0.106 40% 0.14 0.08 215 $0.006 $0.003 0.06 0.05

Residential Home Lighting 2013 Non 
EISA CFL Bulb 21 838 Incandescent 

light bulb 72 838 12 $3 $1 $7 $0.106 41% 1.62 0.96 43 $0.070 $0.006 0.05 0.00

Residential Home Lighting 2013 6% 
business NON EISA CFL Bulb 28 3,729 Incandescent 

light bulb 96 3,729 2 $3 $1 $7 $0.106 41% 0.27 0.16 254 $0.012 $0.005 0.07 0.06

Residential Home Lighting 2013 LEDs LED Bulb 12 838 Incandescent 
light bulb 59 838 20 $10 $1 $25 $0.106 40% 6.08 3.64 39 $0.259 $0.013 0.05 0.00

Residential Home Lighting 2013 6% 
business LEDs LED Bulb 16 3,729 Incandescent 

light bulb 78 3,729 2 $10 $1 $25 $0.106 40% 1.03 0.62 229 $0.044 $0.020 0.06 0.06

Residential Home Lighting 2013 LEDs 
Non EISA LED Bulb 18 838 Incandescent 

light bulb 75 838 20 $10 $1 $35 $0.106 29% 6.88 4.91 48 $0.209 $0.010 0.06 0.01

Residential Home Lighting 2013 6% 
business LEDs Non EISA LED Bulb 24 3,729 Incandescent 

light bulb 100 3,729 6 $10 $1 $35 $0.106 29% 1.16 0.83 283 $0.035 $0.006 0.08 0.07

Residential Home Lighting 2014 CFL Bulb 15 838 Incandescent 
light bulb 52 838 12 $1 $1 $3 $0.106 39% 0.94 0.57 31 $0.039 $0.003 0.04 0.00

Residential Home Lighting 2014 6% 
business CFL Bulb 20 3,729 Incandescent 

light bulb 70 3,729 2 $1 $1 $3 $0.106 39% 0.16 0.10 184 $0.007 $0.003 0.05 0.05

Residential Home Lighting 2014 Non 
EISA CFL Bulb 21 838 Incandescent 

light bulb 72 838 12 $3 $1 $7 $0.106 41% 1.62 0.96 43 $0.070 $0.006 0.05 0.00

Residential Home Lighting 2014 6% 
business NON EISA CFL Bulb 28 3,729 Incandescent 

light bulb 96 3,729 2 $3 $1 $7 $0.106 41% 0.27 0.16 254 $0.012 $0.005 0.07 0.06

Residential Home Lighting 2014 LEDs LED Bulb 12 838 Incandescent 
light bulb 52 838 20 $9 $1 $21 $0.106 40% 5.97 3.58 33 $0.254 $0.013 0.04 0.00

Residential Home Lighting 2014 6% 
business LEDs LED Bulb 16 3,729 Incandescent 

light bulb 70 3,729 2 $9 $1 $21 $0.106 40% 1.01 0.61 198 $0.043 $0.019 0.05 0.05

Residential Home Lighting 2014 LEDs 
Non EISA LED Bulb 18 838 Incandescent 

light bulb 75 838 20 $10 $1 $31 $0.106 32% 6.19 4.23 48 $0.209 $0.010 0.06 0.01

Residential Home Lighting 2014 6% 
business LEDs Non EISA LED Bulb 24 3,729 Incandescent 

light bulb 100 3,729 6 $10 $1 $31 $0.106 32% 1.05 0.71 283 $0.035 $0.006 0.08 0.07

Residential Home Lighting 2015 CFL Bulb 15 838 Incandescent 
light bulb 47 838 12 $1 $1 $3 $0.106 37% 1.10 0.69 27 $0.043 $0.004 0.03 0.00

Residential Home Lighting 2015 6% 
business CFL Bulb 20 3,729 Incandescent 

light bulb 62 3,729 2 $1 $1 $3 $0.106 37% 0.19 0.12 157 $0.007 $0.003 0.04 0.04

Residential Home Lighting 2015 Non 
EISA CFL Bulb 21 838 Incandescent 

light bulb 72 838 12 $3 $1 $7 $0.106 41% 1.62 0.96 43 $0.070 $0.006 0.05 0.00

Residential Home Lighting 2015 6% 
business NON EISA CFL Bulb 28 3,729 Incandescent 

light bulb 96 3,729 2 $3 $1 $7 $0.106 41% 0.27 0.16 254 $0.012 $0.005 0.07 0.06

Residential Home Lighting 2015 LEDs LED Bulb 12 838 Incandescent 
light bulb 47 838 20 $7 $1 $18 $0.106 40% 5.90 3.53 29 $0.251 $0.013 0.03 0.00

Residential Home Lighting 2015 6% 
business LEDs LED Bulb 16 3,729 Incandescent 

light bulb 62 3,729 6 $7 $1 $18 $0.106 40% 1.00 0.60 170 $0.042 $0.008 0.05 0.04

Residential Home Lighting 2015 LEDs 
Non EISA LED Bulb 18 838 Incandescent 

light bulb 75 838 6 $10 $1 $28 $0.106 35% 5.58 3.61 48 $0.209 $0.037 0.06 0.01

Residential Home Lighting 2015 6% 
business LEDs Non EISA LED Bulb 18 3,729 Incandescent 

light bulb 100 3,729 6 $10 $1 $28 $0.106 35% 0.87 0.57 305 $0.033 $0.006 0.08 0.08

HOME PERFORMANCE WITH ENERGY STAR 1.26 1.35 0.83 2.62

ECM Furnace Fan Efficiency
ECM Furnace 
Fan (variable 
speed motor)

150 2,484

78 AFUE 
gas furnace with

typical 
permanent split 
capacitor fan 

motor

400 2,484 15 $100 $0 $464 $0.106 22% 7.03 5.52 621 $0.161 $0.011 0.25 0.19

Quality Installation of High Efficiency AC 
=>14.5 SEER, < 15 SEER 

Quality Installation
of 2 Ton 14.5 

SEER AC
1,444 753

Non- Quality 
Installation of 2 
Ton 13 SEER 

AC

2,147 753 14 $175 $0 $445 $0.106 39% 7.90 4.79 529 $0.331 $0.024 0.70 0.69
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Quality Installation of High Efficiency AC 
=>15 SEER, < 16 SEER 

Quality Installation
of 2 Ton 15 SEER

AC
1,386 739

Non-Quality 
Installation of 2 
Ton 13 SEER 

AC

2,147 739 14 $375 $0 $593 $0.106 63% 9.92 3.64 562 $0.668 $0.048 0.76 0.75

Quality Installation of High Efficiency AC 
=>16, < 17 SEER

Quality Installation
of 2 Ton 16 SEER

AC
1,333 762

Non-Quality 
Installation of 2 
Ton 13 SEER 

AC

2,147 762 14 $425 $0 $889 $0.106 48% 13.48 7.03 620 $0.685 $0.049 0.81 0.80

Quality Installation of High Efficiency AC 
=>17

Quality Installation
of 2 Ton 17 SEER

AC
1,238 739

Non-Quality 
Installation of 2 
Ton 13 SEER 

AC

2,147 739 14 $0 $0 $1,259 $0.106 0% 17.62 17.62 672 $0.000 $0.000 0.91 0.90

Clothes Washer Energy Star rated 
Clothes washer 143 392 Conventional 

Clothes Washer 209 392 11 $8 $300 $200 $0.106 4% 3.48 3.34 26 $0.323 $0.029 0.07 0.00

Dishwasher Energy Star rated 
Dishwasher 870 215 Conventional 

Dishwasher 1,229 215 11 $5 $545 $30 $0.106 16% 1.47 1.24 77 $0.061 $0.006 0.36 0.01

Refrigerator Replacement
Energy Star 

qualified 
Refrigerator

110 4,818 Conventional 
Refrigerator 129 4,818 13 $15 $1,070 $30 $0.106 50% 3.02 1.51 93 $0.161 $0.012 0.02 0.01

Refrigerator Removal
Removal of 

Second 
Refrigerator

0 4,818
existing unit 

vintage from 7-
18 years old

227 4,818 8 $35 $0 $0 $0.106 0% 0.00 -0.30 1,094 $0.032 $0.004 0.23 0.14

Remove freezer from service and recycleremoval of freezer 0 0

existing 
secondary unit - 
age mostly >10 

years

167 4,818 10 $35 $0 $0 $0.106 0% 0.00 -0.41 803 $0.044 $0.004 0.17 0.10

TV  peripherals turned off with Timer 
Power Strip (replacing power strip)

TV  peripherals 
turned off with 

Timer (replacing 
power strip)

3 4,420

Power used in 
"standby" mode 
while equipment

is unused

41 4,420 15 $10 $0 $20 $0.106 50% 1.13 0.57 166 $0.060 $0.004 0.04 0.03

CFLs (15 Required) - 2013
High Efficiency 
CFL (15.5 watt 
average bulb)

16 752
Incandescent 

bulbs (per bulb 
2013)

59 752 13 $1 $0 $2 $0.106 52% 0.56 0.27 32 $0.031 $0.002 0.04 0.00

CFLs (15 Required) - 2014
High Efficiency 
CFL (15.5 watt 
average bulb)

16 752
Incandescent 

bulbs (per bulb 
2014)

52 752 14 $1 $0 $2 $0.106 52% 0.65 0.31 28 $0.036 $0.003 0.04 0.00

CFLs (15 Required) - 2015
High Efficiency 
CFL (15.5 watt 
average bulb)

16 752
Incandescent 

bulbs (per bulb 
2015)

47 752 15 $1 $0 $2 $0.106 52% 0.77 0.37 23 $0.043 $0.003 0.03 0.00

Attic insulation and Bypass Sealing - 
Combo Customer

Add insulation to 
R44 3,201 384 Existing Avg 

R12 in attic 3,458 384 20 $75 $0 $1,410 $0.106 5% 16.05 15.19 99 $0.760 $0.038 0.26 0.25

Wall Insulation - Combo Customer Filled cavity -    
add R 11 3,333 384 Empty cavity 3,458 384 20 $19 $0 $1,690 $0.106 1% 8.96 8.86 48 $0.400 $0.020 0.13 0.12

LED Indoor bulbs 2013
LED bulb to 

replace indoor 
type A lamp

12 752
Incandescent 

bulb DER 
deemed wattage

59 752 20 $15 $0 $37 $0.106 40% 10.16 6.09 35 $0.433 $0.022 0.05 0.00

LED Indoor bulbs 2014
LED bulb to 

replace indoor 
type A lamp

12 752
Incandescent 

bulb DER 
deemed wattage

52 752 20 $15 $0 $37 $0.106 40% 11.75 7.05 30 $0.500 $0.025 0.04 0.00

LED Indoor bulbs 2015
LED bulb to 

replace indoor 
type A lamp

12 752
Incandescent 

bulb DER 
deemed wattage

47 752 20 $15 $0 $37 $0.106 40% 13.64 8.18 26 $0.581 $0.029 0.03 0.00

Programmable Thermostat
New T-state w/ 

Auto setback by 1 
F for heating

3,789 325
Existing non-

programmable 
thermostat

4,091 325 5 $7 $0 $50 $0.106 14% 1.56 1.35 98 $0.069 $0.014 0.30 0.30
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Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

Programmable Thermostat Setback

Auto setback 
existing 

thermostat by 1 F 
for heating

3,789 325 no thermostat 
setback 4,091 325 5 $7 $0 $0 $0.106 0% 0.00 -0.21 98 $0.069 $0.014 0.30 0.30

INSULATION REBATE 1.37 1.19 0.91 6.59
Attic insulation and Bypass Sealing - 
Electric Only Customers with Electric 
Resistance Heat

Add insulation to 
R44 18,937 937 Existing Avg 

R12 in attic 21,430 937 20 $282 $0 $1,410 $0.106 20% 5.68 4.54 2,336 $0.121 $0.006 2.49 0.25

Air Sealing to Reduce Infiltration by 30%
Electric Only Customers with Electric 
Resistance Heat

3.5 ACH50 20,523 937 5.0 ACH50 21,430 937 7 $70 $0 $350 $0.106 20% 3.87 3.10 850 $0.082 $0.012 0.91 0.00

Wall Insulation - Electric Only 
Customers with Electric Resistance Heat

Filled cavity -    
add R 11 15,505 937 Empty cavity 21,430 937 20 $300 $0 $1,690 $0.106 18% 2.86 2.35 5,551 $0.054 $0.003 5.92 0.12

Attic insulation and Bypass Sealing - 
Gas and Electric Customer

Add insulation to 
R44 3,201 384 Existing Avg 

R12 in attic 3,458 384 20 $74 $0 $1,410 $0.106 5% 16.05 15.20 99 $0.752 $0.038 0.26 0.25

Wall Insulation - Gas and Electric 
Customer

Filled cavity -    
add R 11 3,333 384 Empty cavity 3,458 384 20 $19 $0 $1,690 $0.106 1% 8.96 8.86 48 $0.395 $0.020 0.13 0.12

REFRIGERATOR RECYCLING 3.08 INF 0.38 2.73

Remove second refrigerator from service
and recycle

removal of second
refrigerator 0 0

existing 
secondary unit - 
age mostly >10 

years

227 4,818 8 $35 $0 $0 $0.106 0% 0.00 -0.30 1,094 $0.032 $0.004 0.23 0.14

Remove freezer from service and recycleremoval of freezer 0 0

existing 
secondary unit - 
age mostly >10 

years

167 4,818 10 $35 $0 $0 $0.106 0% 0.00 -0.41 803 $0.044 $0.004 0.17 0.10

RESIDENTIAL COOLING 1.01 1.02 0.99 2.04

Installation of High Efficiency AC 
equipment New Home

Non - Quality 
Installation of 2.5 
Ton 15 SEER AC

2,400 706

Non-Quality 
Installation of 
2.5 Ton 13 
SEER AC

2,683 706 14 $200 $2,125 $686 $0.106 29% 32.22 22.82 200 $1.000 $0.071 0.28 0.28

Installation of High Efficiency AC 
equipment New Home

Non - Quality 
Installation of 2.5 

Ton AC 16 or 
above SEER 

2,308 749

Non-Quality 
Installation of 
2.5 Ton 13 
SEER AC

2,683 749 14 $300 $2,125 $782 $0.106 38% 26.12 16.09 281 $1.066 $0.076 0.38 0.37

Installation of High Efficiency ASHP 
equipment New Home

Non - Quality 
Installation of 2.5 

Ton 15 SEER 
ASHP

2,400 706

Non-Quality 
Installation of 
2.5 Ton 13 

SEER ASHP

2,683 706 12 $200 $2,125 $686 $0.106 29% 32.22 22.82 200 $1.000 $0.083 0.28 0.28

Installation of High Efficiency ASHP 
equipment New Home

Non - Quality 
Installation of 2.5 
Ton ASHP 16 or 

above SEER 

2,308 749

Non-Quality 
Installation of 
2.5 Ton 13 

SEER ASHP

2,683 749 12 $300 $2,125 $782 $0.106 38% 26.12 16.09 281 $1.066 $0.089 0.38 0.37

Installation of High Efficiency GSHP 
equipment New Home

Non - Quality 
Installation of 2 

Ton, closed loop, 
16.89 EER GSHP

1,500 502

Non-Quality 
Installation of 2 
Ton 13 SEER 

AC

2,147 502 20 $675 $2,125 $1,168 $0.106 58% 33.82 14.27 325 $2.079 $0.104 0.65 0.64

Quality Install of AC Unit New Home

Quality Installation
of 2.5 Ton AC 

above 13.0  
SEER & below 

14.0 SEER

1,865 559

Non-Quality 
Installation of 
2.5 Ton AC 
above 13.0  

SEER & below 
14.0 SEER

2,683 559 7 $150 $0 $250 $0.106 60% 5.14 2.05 458 $0.328 $0.047 0.82 0.81

Quality Install of AC Unit New Home

Quality Installation
of 2.5 Ton AC 

above 14.0  
SEER & below 

14.5 SEER

1,773 546

Non-Quality 
Installation of 
2.5 Ton AC 
above 14.0  

SEER & below 
14.5 SEER

2,551 546 7 $150 $0 $250 $0.106 60% 5.53 2.21 425 $0.353 $0.050 0.78 0.77

Quality Install of AC Unit New Home
Quality Installation

of 2.5 Ton 14.5 
SEER AC

1,738 538

Non-Quality 
Installation of 
2.5 Ton 14.5 

SEER AC

2,500 538 7 $150 $0 $250 $0.106 60% 5.73 2.29 410 $0.366 $0.052 0.76 0.75

Quality Install of AC Unit New Home
Quality Installation

of 2.5 Ton 15 
SEER AC

1,668 542

Non-Quality 
Installation of 
2.5 Ton 15 
SEER AC

2,400 542 7 $150 $0 $250 $0.106 60% 5.93 2.37 397 $0.378 $0.054 0.73 0.72

Quality Install of AC Unit New Home

Quality Installation
of 2.5 Ton AC 16 
SEER or above 
and below 17 

SEER

1,604 528

Non-Quality 
Installation of 

2.5 Ton AC 16 
SEER or above 
and below 17 

SEER

2,308 528 7 $150 $0 $250 $0.106 60% 6.32 2.53 372 $0.403 $0.058 0.70 0.69
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

Quality Install of ASHP Unit New Home

Quality Installation
of 2.5 Ton ASHP 

above 13.0  
SEER & below 

14.0 SEER

1,865 559

Non Quality 
Installation of 

2.5 Ton ASHP 
above 13.0  

SEER & below 
14.0 SEER

2,683 559 6 $150 $0 $250 $0.106 60% 5.14 2.05 458 $0.328 $0.055 0.82 0.81

Quality Install of ASHP Unit New Home

Quality Installation
of 2.5 Ton ASHP 

above 14.0  
SEER & below 

14.5 SEER

1,773 546

Non-Quality 
Installation of 

2.5 Ton ASHP 
above 14.0  

SEER & below 
14.5 SEER

2,551 546 6 $150 $0 $250 $0.106 60% 5.53 2.21 425 $0.353 $0.059 0.78 0.77

Quality Install of ASHP Unit New Home
Quality Installation

of 2.5 Ton 14.5 
SEER ASHP

1,738 538

Non-Quality 
Installation of 
2.5 Ton 14.5 
SEER ASHP

2,500 538 6 $150 $0 $250 $0.106 60% 5.73 2.29 410 $0.366 $0.061 0.76 0.75

Quality Install of ASHP Unit New Home
Quality Installation

of 2.5 Ton 15 
SEER ASHP

1,668 542

Non-Quality 
Installation of 
2.5 Ton 15 

SEER ASHP

2,400 542 6 $150 $0 $250 $0.106 60% 5.93 2.37 397 $0.378 $0.063 0.73 0.72

Quality Install of ASHP Unit New Home

Quality Installation
of 2.5 Ton ASHP 

16 SEER or 
above and below 

17 SEER

1,604 528

Non-Quality 
Installation of 

2.5 Ton ASHP 
16 SEER or 
above and 

below 17 SEER

2,308 528 6 $150 $0 $250 $0.106 60% 6.32 2.53 372 $0.403 $0.067 0.70 0.69

Quality Install of GSHP Unit New Home

Quality Installation
of 2 Ton, closed 
loop, 14.1 EER 

GSHP

1,043 784

Non-Quality 
Installation of 2 

Ton, closed 
loop, 14.1 EER 

GSHP

1,500 784 10 $0 $0 $250 $0.106 0% 6.55 6.55 359 $0.000 $0.000 0.46 0.45

Installation of High Efficiency AC 
equipment Existing Home

Non - Quality 
Installation of 2.5 
Ton 15 SEER AC

2,400 542

Non-Quality 
Installation of 
2.5 Ton 13 
SEER AC

2,683 542 14 $200 $4,312 $686 $0.106 29% 41.98 29.74 154 $1.302 $0.093 0.28 0.28

Installation of High Efficiency AC 
equipment Existing Home

Non - Quality 
Installation of 2.5 

Ton AC 16 or 
above SEER 

2,308 528

Non-Quality 
Installation of 
2.5 Ton 13 
SEER AC

2,683 528 14 $300 $4,312 $782 $0.106 38% 37.02 22.81 198 $1.511 $0.108 0.38 0.37

Installation of High Efficiency ASHP 
equipment Existing Home

Non - Quality 
Installation of 2.5 

Ton 15 SEER 
ASHP

2,400 542

Non-Quality 
Installation of 
2.5 Ton 13 

SEER ASHP

2,683 542 12 $200 $4,312 $686 $0.106 29% 41.98 29.74 154 $1.302 $0.109 0.28 0.28

Installation of High Efficiency ASHP 
equipment Existing Home

Non - Quality 
Installation of 2.5 
Ton ASHP 16 or 

above SEER 

2,308 528

Non-Quality 
Installation of 
2.5 Ton 13 

SEER ASHP

2,683 528 12 $300 $4,312 $782 $0.106 38% 37.02 22.81 198 $1.511 $0.126 0.38 0.37

Installation of High Efficiency GSHP 
equipment Existing Home

Non - Quality 
Installation of 2 

Ton, closed loop, 
14.1 EER GSHP

1,500 502

Non-Quality 
Installation of 2 
Ton 13 SEER 

AC

2,147 502 20 $675 $4,312 $1,168 $0.106 58% 33.82 14.27 325 $2.079 $0.104 0.65 0.64

Quality Install of AC Unit Existing Home

Quality Installation
of 2.5 Ton AC 

above 13.0  
SEER & below 

14.0 SEER

1,938 559

Non-Quality 
Installation of 
2.5 Ton AC 
above 13.0  

SEER & below 
14.0 SEER

2,683 559 7 $150 $0 $250 $0.106 60% 5.64 2.25 417 $0.360 $0.051 0.75 0.74

Quality Install of AC Unit Existing Home

Quality Installation
of 2.5 Ton AC 

above 14.0  
SEER & below 

14.5 SEER

1,842 546

Non-Quality 
Installation of 
2.5 Ton AC 
above 14.0  

SEER & below 
14.5 SEER

2,551 546 7 $150 $0 $250 $0.106 60% 6.07 2.43 387 $0.387 $0.055 0.71 0.70

Quality Install of AC Unit Existing Home
Quality Installation

of 2.5 Ton 14.5 
SEER AC

1,805 538

Non-Quality 
Installation of 
2.5 Ton 14.5 

SEER AC

2,500 538 7 $150 $0 $250 $0.106 60% 6.29 2.51 374 $0.401 $0.057 0.69 0.68

Quality Install of AC Unit Existing Home
Quality Installation

of 2.5 Ton 15 
SEER AC

1,733 542

Non-Quality 
Installation of 
2.5 Ton 15 
SEER AC

2,400 542 7 $150 $0 $250 $0.106 60% 6.50 2.60 361 $0.415 $0.059 0.67 0.66

Quality Install of AC Unit Existing Home

Quality Installation
of 2.5 Ton AC 16 
SEER or above 
and below 17 

SEER

1,666 528

Non-Quality 
Installation of 

2.5 Ton AC 16 
SEER or above 
and below 17 

SEER

2,308 528 7 $150 $0 $250 $0.106 60% 6.94 2.77 339 $0.443 $0.063 0.64 0.63
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

Quality Install of ASHP Unit Existing 
Home

Quality Installation
of 2.5 Ton ASHP 

above 13.0  
SEER & below 

14.0 SEER

1,938 559

Non Quality 
Installation of 

2.5 Ton ASHP 
above 13.0  

SEER & below 
14.0 SEER

2,683 559 6 $150 $0 $250 $0.106 60% 5.64 2.25 417 $0.360 $0.060 0.75 0.74

Quality Install of ASHP Unit Existing 
Home

Quality Installation
of 2.5 Ton ASHP 

above 14.0  
SEER & below 

14.5 SEER

1,842 546

Non-Quality 
Installation of 

2.5 Ton ASHP 
above 14.0  

SEER & below 
14.5 SEER

2,551 546 6 $150 $0 $250 $0.106 60% 6.07 2.43 387 $0.387 $0.065 0.71 0.70

Quality Install of ASHP Unit Existing 
Home

Quality Installation
of 2.5 Ton 14.5 
SEER ASHP

1,805 538

Non-Quality 
Installation of 
2.5 Ton 14.5 
SEER ASHP

2,500 538 6 $150 $0 $250 $0.106 60% 6.29 2.51 374 $0.401 $0.067 0.69 0.68

Quality Install of ASHP Unit Existing 
Home

Quality Installation
of 2.5 Ton 15 
SEER ASHP

1,733 542

Non-Quality 
Installation of 
2.5 Ton 15 

SEER ASHP

2,400 542 6 $150 $0 $250 $0.106 60% 6.50 2.60 361 $0.415 $0.069 0.67 0.66

Quality Install of ASHP Unit Existing 
Home

Quality Installation
of 2.5 Ton ASHP 

16 SEER or 
above and below 

17 SEER

1,666 528

Non-Quality 
Installation of 

2.5 Ton ASHP 
16 SEER or 
above and 

below 17 SEER

2,308 528 6 $150 $0 $250 $0.106 60% 6.94 2.77 339 $0.443 $0.074 0.64 0.63

SCHOOL EDUCATION KITS 1.48 21.88 0.20 1.42

Replace incandescent lamps with CFLs -
2013

High efficiency 
CFL lighting (4 

bulbs; 2  13W; 2  
18W)

62 838

4 incandescent 
bulbs with a 

weighted 
average wattage
= 58.50 W per 

bulb

234 838 11 $9 $0 $9 $0.106 100% 0.57 0.00 144 $0.060 $0.005 0.17 0.02

Replace incandescent lamps with CFLs -
2014

High efficiency 
CFL lighting (4 

bulbs; 2  13W; 2  
18W)

62 838

4 incandescent 
bulbs with a 

weighted 
average wattage
= 52.27 W per 

bulb

209 838 12 $9 $0 $9 $0.106 100% 0.67 0.00 123 $0.071 $0.006 0.15 0.01

Replace incandescent lamps with CFLs -
2015

High efficiency 
CFL lighting (4 

bulbs; 2  13W; 2  
18W)

62 838

4 incandescent 
bulbs with a 

weighted 
average wattage
= 46.73 W per 

bulb

187 838 12 $9 $0 $9 $0.106 100% 0.78 0.00 105 $0.083 $0.007 0.12 0.01

Provide Efficient Showerhead Low Flow Shower
head - 1.5 GPM 4,500 143

Federal 
Minimum 

Standard flow 
rate 2.5 GPM

4,500 238 6 $6 $0 $6 $0.106 100% 0.08 0.00 429 $0.014 $0.002 0.00 0.00
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

Provide Efficient Faucet Aerators 1.5 GPM flow rate
aerator 4,500 63

Federal 
Minimum 

Standard flow 
rate 2.2 GPM

4,500 92 5 $2 $0 $2 $0.106 100% 0.08 0.00 132 $0.013 $0.003 0.00 0.00

RESIDENTIAL SAVER'S SWITCH 3.48 INF 1.01 3.48

AC Control
Utility Load 

Control for control
period

0 3 No Control, No 
Switch 2,990 3 15 $0 $0 $0 $0.106 0% 0.00 0.00 8 $0.000 $0.000 2.99 0.88

Water Heater Control
Utility Load 

Control for control
period

0 3 No Control, No 
Switch 3,020 3 15 $0 $0 $0 $0.106 0% 0.00 0.00 8 $0.000 $0.000 3.02 0.32

LOW-INCOME SEGMENT
HOME ENERGY SAVINGS PROGRAM 0.65 3.19 0.25 0.44

Refrigerator Replacements
Energy Star 

standard 
refrigerator

110 4,818
existing unit 

vintage from 7-
18 years old

234 4,818 13 $574 $0 $574 $0.106 100% 9.02 0.00 599 $0.959 $0.074 0.12 0.07

Freezer Replacement
Compact Upright 

Freezers with 
Auto Defrost

154 4,818

Compact 
Upright 

Freezers with 
Auto Defrost

171 4,818 11 $303 $0 $303 $0.106 100% 34.55 0.00 82 $3.675 $0.334 0.02 0.01

Refrigerator Recycling removal of second
refrigerator 0 0

existing 
secondary unit - 
age mostly >10 

years

234 4,818 8 $35 $0 $35 $0.106 100% 0.29 0.00 1,128 $0.031 $0.004 0.23 0.14

Freezer Recycling removal of freezer 0 4,818 Compact Chest 
Freezers 114 4,818 8 $35 $0 $35 $0.106 100% 0.60 0.00 550 $0.064 $0.008 0.11 0.07

Window Air Conditioner Replacement

Energy Star 
10,000 Btu/hr 

10.8 EER 
Window AC Unit

926 662

Standard 
10,000 Btu/hr 

9.8 EER 
Window AC 

Unit

1,020 662 9 $368 $0 $368 $0.106 100% 55.34 0.00 63 $5.885 $0.654 0.09 0.09

Window Air Conditioner Recycling

Removal of 
Standard 10,000 
Btu/hr 9.8 EER 

Window AC Unit

0 662

Standard 
10,000 Btu/hr 

9.8 EER 
Window AC 

Unit

1,020 662 5 $87 $0 $87 $0.106 100% 1.21 0.00 676 $0.129 $0.029 1.02 1.01

Attic Insulation for Electrically Heated 
Homes

Addition of attic 
insulation to R-44 19,380 815

R-13 Avg 
baseline level of
insulation based
on market study

24,651 815 20 $1,410 $0 $1,410 $0.106 100% 3.09 0.00 4,294 $0.328 $0.016 5.27 0.00

ECM furnace fan EC Fan Motor 150 2,484 PSC Motor 400 2,484 15 $464 $0 $464 $0.106 100% 7.03 0.00 621 $0.748 $0.050 0.25 0.19

Attic Insulation for Electrically Cooled 
Homes

Addition of attic 
insulation to R-44 4,851 384

R-13 Avg 
baseline level of
insulation based
on market study

5,241 384 20 $302 $0 $302 $0.106 100% 1.91 0.00 150 $2.012 $0.101 0.39 0.39

Wall R-3 to R-11

Assuming 2x4 
construction, up 

to R-11 insulation 
can fit in wall 

cavity

5,052 384 No insulation in 
wall cavity 5,241 384 20 $107 $0 $107 $0.106 100% 0.37 0.00 73 $1.469 $0.073 0.19 0.19

CFLs - 2013 High efficiency 
CFL lighting 19 876 Incandescent/H

alogen Lighting 66 876 11 $4 $0 $4 $0.106 100% 0.82 0.00 41 $0.087 $0.008 0.05 0.00

CFLs - 2014 High efficiency 
CFL lighting 19 864 Incandescent/H

alogen Lighting 64 864 12 $4 $0 $4 $0.106 100% 0.86 0.00 39 $0.092 $0.008 0.05 0.00

CFLs - 2015 High efficiency 
CFL lighting 19 864 Incandescent/H

alogen Lighting 59 864 12 $4 $0 $4 $0.106 100% 0.98 0.00 34 $0.104 $0.009 0.04 0.00
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Electric Measure Description
Efficient Product 

Description / 
Rating

Efficient 
Product 

Consumption 
(watts)

Efficient Hours 
of Operation 

(hrs/yr)

Baseline 
Product 

Description / 
Rating

Baseline 
Product 

Consumption 
(watts)

Baseline 
Hours of 
Operation 
(hrs/yr)

Measure 
Lifetime
(years)

Rebate 
Amount ($)

Average 
Baseline 

Product Cost 
($)

Incremental 
Cost of Efficient 

Product ($)

Assumed 
Energy Cost  

($/kWh)

Rebate as a 
% of 

Incremental 
Cost (%)

Incremt'l Cost 
Payback 

Period w/o 
Rebate (yrs)

Incremt'l Cost 
Payback 
Period w/ 

Rebate (yrs)

Annual 
Customer 

kWh Savings 
(kWh/yr)

Rebated Cost
/ Cust kWh 

Saved 
($/kWh)

Rebated 
Lifetime cost 
/Cust KWh 

Saved 
($/kWh)

Customer 
kW Savings 

(kW)

Generator 
Peak kW 

Savings (kW)

Soc. 
Test

Part. 
Test

Rate 
Impact 
Test

Utility 
Test

Electric Forecast Planning Assumptions

LOW-INCOME HOME ENERGY SQUAD 1.56 INF 0.39 1.51

NEC Tier One Energy Squad Service 
2013

weighted average
Energy Efficient 

measures by 
participant

99 741

weighted 
average  
Baseline  

measures by 
participant

145 741 11 $0 $0 $0 $0.106 0% 0.00 0.00 34 $0.000 $0.000 0.05 0.01

NEC Tier One Energy Squad Service 
2014

weighted average
Energy Efficient 

measures by 
participant

101 741

weighted 
average  
Baseline  

measures by 
participant

144 741 11 $0 $0 $0 $0.106 0% 0.00 0.00 32 $0.000 $0.000 0.04 0.01

NEC Tier One Energy Squad Service 
2015

weighted average
Energy Efficient 

measures by 
participant

101 741

weighted 
average  
Baseline  

measures by 
participant

141 741 11 $0 $0 $0 $0.106 0% 0.00 0.00 30 $0.000 $0.000 0.04 0.01

MULTI-FAMILY ENERGY SAVINGS PROGRAM 0.69 2.67 0.24 0.49

2008 Energy Star standard refrigerator
2008 Energy Star 

standard 
refrigerator

110 4,818
existing unit 

vintage from 7-
18 years old

234 4,818 13 $574 $0 $574 $0.106 100% 9.02 0.00 599 $0.959 $0.074 0.12 0.07

Replace existing freezer with new high 
efficient

Compact Upright 
Freezers with 
Auto Defrost

154 4,818

Compact 
Upright 

Freezers with 
Auto Defrost

171 4,818 11 $303 $0 $303 $0.106 100% 34.55 0.00 82 $3.675 $0.334 0.02 0.01

removal of second refrigerator removal of second
refrigerator 0 4,818

existing unit 
vintage from 7-

18 years old
234 4,818 8 $35 $0 $35 $0.106 100% 0.29 0.00 1,128 $0.031 $0.004 0.23 0.14

removal of freezer removal of freezer 0 4,818 Compact Chest 
Freezers 114 4,818 8 $35 $0 $35 $0.106 100% 0.60 0.00 550 $0.064 $0.008 0.11 0.07

Energy Star 10,000 Btu/hr 10.8 EER 
Window AC Unit

Energy Star 
10,000 Btu/hr 

10.8 EER 
Window AC Unit

926 662

Standard 
10,000 Btu/hr 

9.8 EER 
Window AC 

Unit

1,020 662 9 $368 $0 $368 $0.106 100% 55.34 0.00 63 $5.885 $0.654 0.09 0.09

Removal of Standard 10,000 Btu/hr 9.8 
EER Window AC Unit

Removal of 
Standard 10,000 
Btu/hr 9.8 EER 

Window AC Unit

0 0

Standard 
10,000 Btu/hr 

9.8 EER 
Window AC 

Unit

1,020 662 5 $87 $0 $87 $0.106 100% 1.21 0.00 676 $0.129 $0.029 1.02 1.01

Addition of attic insulation to R-44 Addition of attic 
insulation to R-44 21,087 815

R-13 Avg 
baseline level of
insulation based
on market study

24,651 815 20 $1,410 $0 $1,410 $0.106 100% 4.57 0.00 2,903 $0.486 $0.024 3.56 0.00

High efficiency CFL lighting -  4  bulbs
High efficiency 

CFL lighting -  4  
bulbs

62 838
High efficiency 

CFL lighting -  4 
bulbs

234 838 12 $4 $0 $4 $0.106 100% 0.24 0.00 144 $0.025 $0.002 0.17 0.02

High efficiency CFL lighting -  4  bulbs
High efficiency 

CFL lighting -  4  
bulbs

62 838
High efficiency 

CFL lighting -  4 
bulbs

209 838 12 $4 $0 $4 $0.106 100% 0.27 0.00 123 $0.029 $0.002 0.15 0.01

High efficiency CFL lighting -  4  bulbs
High efficiency 

CFL lighting -  4  
bulbs

62 838
High efficiency 

CFL lighting -  4 
bulbs

189 838 12 $4 $0 $4 $0.106 100% 0.32 0.00 106 $0.034 $0.003 0.13 0.01

RENEWABLE ENERGY SEGMENT
SOLAR*REWARDS 0.45 0.57 0.52 1.02

Solar PV Installation Residential (4.8 
kW) - $1.50/Watt rebate

4.8 kW(dc) Solar 
PV System 0 1,286 Load without PV

System 4,800 1,286 20 $7,200 $0 $31,920 $0.106 23% 48.63 37.66 6,173 $1.166 $0.058 4.80 2.49

Solar PV Installation Retail - 
Commercial(29.8 kW) - $1.50/Watt 
rebate

29.8 kW(dc) 
Solar PV System 0 1,286 Load without PV

System 29,800 1,286 20 $44,700 $0 $151,980 $0.119 29% 33.43 23.60 38,323 $1.166 $0.058 29.80 15.15
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Natural Gas Measure Description High Efficiency Product 
Description / Rating

High Efficiency 
Product 

Consumption 
(Dth/yr)

Baseline Product Description / 
Rating

Baseline 
Product 

Consumption 
(Dth/yr)

Life of
Product
(years)

Rebate 
Amount

Incremental 
Cost of 
Efficient 
Product

Rebate as a 
% of 

Incremental 
Cost

Incremt'l Cost 
Payback 

Period w/o 
Rebate

Incremt'l Cost 
Payback 

Period with 
Rebate

Average 
Annual 

Customer
Dth

Savings

Rebated 
Cost per  

Annual Cust 
Dth Saved

Rebated 
Lifetime Cost 
per Cust Dth 

Saved

BUSINESS SEGMENT
BUSINESS NEW CONSTRUCTION

EDA Standard Track High Efficiency Building 22,463 Code Level Efficiency Building 24,959 20 $12,480 $457,648 3% 7.08 6.89 2,496 $5.00 $0.25

EDA Enhanced Track High Efficiency Building 17,025 Code Level Efficiency Building 18,917 20 $9,459 $542,172 2% 6.27 6.16 1,892 $5.00 $0.25

EDA Quick Track High Efficiency Building 7,046 Code Level Efficiency Building 7,829 20 $3,914 $248,754 2% 6.81 6.70 783 $5.00 $0.25

EEB Average Project High Efficiency Building 6,919 Code Level Efficiency Building 7,688 20 $6,040 $104,639 6% 6.60 6.22 769 $7.86 $0.39

COMMERCIAL EFFICIENCY
Custom Gas Project New Equipment 20,013 Old Equipment 20,812 16 $4,145 $58,054 7% 3.68 3.42 799 $5.19 $0.33

Heating Efficiency - Total New equipment 3,344 Old or less efficient equipment 3,466 9 $632 $2,815 22% 3.61 2.80 122 $5.18 $0.58

Implementation of ECO's found in studies Optimized Building Systems 5,978 Existing Building System - Not 
Tuned or Optimized 7,060 7 $3,519 $4,897 72% 0.25 0.07 1,082 $3.25 $0.46

Energy Design Assistance High Efficiency Building 19,744 Code Level Efficiency Building 21,938 20 $13,711 $499,910 3% 6.62 6.43 2,194 $6.25 $0.31

Gas Food Service Equipment High-efficiency equipment 882 Standard-efficiency equipment 1,035 15 $1,107 $6,727 16% 4.97 4.15 152 $7.27 $0.50

Phase 2 Customer Contribution 0% 0 0% 0 0 $0 $1,500 0% 0.00 0.00 0 $0.00 $0.00

Behavioral Changes Behavior changes that 
reduce energy use 19,771 No change in behavior 20,812 1 $0 $0 0% 0.00 0.00 1,041 $0.00 $0.00

Behavioral Adjustment Behavior changes that 
reduce energy use -13,181 No change in behavior -13,875 0 $0 $0 0% 0.00 0.00 -694 $0.00 $0.00

CUSTOM EFFICIENCY

Custom Efficiency Gas High Efficiency 
Product/system 1,637 Less Efficient Product/Systems 2,690 19 $5,261 $47,625 11% 4.54 4.04 1,052 $5.00 $0.27

Custom Studies  Gas 0% 0 0% 0 0 $9,152 $24,740 37% 0.00 0.00 0 $0.00 $0.00

EFFICIENCY CONTROLS

Efficiency Controls - Gas New Digital Controls 
System 13,637 Obsolete Controls System 14,419 15 $3,820 $71,113 5% 4.75 4.50 782 $4.89 $0.33

Efficiency Controls - Study Allocation Study Allocation 0 0% 0 0 $16,756 $61,739 27% 0.00 0.00 0 $0.00 $0.00

Gas Forecast Planning Assumptions
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FOODSERVICE EQUIPMENT
Convection Oven Convection Oven 71 Deck Oven 175 11 $500 $2,060 24% 2.74 2.07 104 $4.81 $0.44
Conveyor Oven Conveyor Oven 217 Pizza Deck Oven 402 11 $750 $7,080 11% 5.30 4.73 185 $4.05 $0.37
Combi-Oven Combination Oven 227 Steamer 369 11 $1,000 $4,272 23% 4.16 3.19 142 $7.04 $0.64
Rotisserie Oven Rotisserie Oven - Infrared 255 Open Flame Rotisserie Oven 291 11 $500 $2,665 19% 10.21 8.29 36 $13.84 $1.26
Rotating Rack Oven Rotating Rack Oven 161 Deck Oven 299 11 $500 $2,977 17% 2.98 2.48 138 $3.62 $0.33
Commercial Gas Fryer High Efficiency Unit 255 Standard Efficiency Unit 291 11 $250 $1,714 15% 6.57 5.61 36 $6.92 $0.63
Upright Broiler Upright Broiler 196 Standard Radiant Broiler 304 11 $600 $4,413 14% 5.64 4.87 108 $5.54 $0.50

Charbroiler High Efficiency Charbroiler 132 Standard Charbroiler 208 11 $300 $2,173 14% 3.99 3.44 75 $3.98 $0.36

Salamander Broiler High Efficiency Salamander 
Broiler 50 Standard Salamander Broiler 74 11 $150 $1,006 15% 5.83 4.96 24 $6.28 $0.57

Commercial Gas Pasta Cooker Pasta Cooker 1,551 Gas Range 1,689 11 $200 $2,413 8% 2.42 2.22 138 $1.45 $0.13
Commercial Dishwasher - Under Counter, 
Gas Only or Combo Customer

ENERGY STAR qualified 
unit 29 Conventional unit as defined by 

ENERGY STAR 47 10 $196 $866 23% 4.50 3.48 19 $10.39 $1.04

Commercial Dishwasher - Door Type, Gas 
Only or Combo Customer

ENERGY STAR qualified 
unit 91 Conventional unit as defined by 

ENERGY STAR 139 15 $196 $509 39% 0.87 0.53 48 $4.06 $0.27

Demand Controlled Ventilation - Gas Only or 
Combo Customer

Commercial kitchen 
ventilation hoods with 
Demand Controlled 

Ventilation with 8.65 HP 
Motor

4,267
Commercial kitchen ventilation 
hoods with Demand Controlled 
Ventilation with 8.65 HP Motor

4,634 20 $2,163 $19,759 11% 4.17 3.71 366 $5.91 $0.30

HEATING EFFICIENCY
Non-Condensing Boiler 85% Efficient Boiler 1,810 80% Efficient Boiler 1,924 20 $954 $4,792 20% 6.42 5.14 113 $8.43 $0.42
Condensing Boiler 92% Efficient Boiler 1,807 80% Efficient Boiler 2,123 20 $2,976 $10,447 28% 5.00 3.58 316 $9.41 $0.47
Condensing Boiler 92% Efficient Boiler 266 78% Efficient Boiler 312 20 $438 $1,600 27% 5.21 3.79 47 $9.41 $0.47
Low Pressure Steam Boiler 84% Efficient Boiler 3,340 80% Efficient Boiler 3,507 20 $5,000 $16,500 30% 14.97 10.43 167 $29.94 $1.50
High Pressure Steam Boiler 83% Efficient Boiler 3,340 80% Efficient Boiler 3,466 20 $5,000 $16,500 30% 19.96 13.91 125 $39.91 $2.00

Commercial Water Heaters - Total
96% Efficient Storage or 
95% Efficient Tankless 

Water Heater
484 80% Efficient Storage Water 

Heater 597 15 $943 $4,528 21% 10.51 8.32 113 $8.37 $0.56

90% Efficient Furnaces 90% Efficient Furnace 66 78% Efficient Furnace 76 18 $100 $1,254 8% 18.64 17.16 10 $9.81 $0.55

92% Efficient Furnaces 92.37% Avg. Efficient 
Furnace 65 78% Efficient Furnace 76 18 $200 $1,342 15% 17.09 14.54 12 $16.81 $0.93

94% Efficient Furnaces 94.92% Avg. Efficient 
Furnace 63 78% Efficient Furnace 76 18 $250 $1,429 17% 15.89 13.11 14 $18.34 $1.02

96% Efficient Furnaces 96% Efficient Furnace 62 78% Efficient Furnace 76 18 $300 $1,517 20% 16.03 12.86 14 $20.92 $1.16
Custom Boilers Various 34,917 Various 36,481 18 $7,818 $101,454 8% 9.83 9.07 1,564 $5.00 $0.28

Boiler Tune-up

Boiler Tune-up - 2% 
additive improvement  in 
efficiency; Boiler now at 

80% efficiency

5,908 Existing boiler Poorly 
functioning at 78% efficiency 6,060 2 $127 $512 25% 0.51 0.39 151 $0.84 $0.42

Outdoor Air Reset 83% Efficient Boiler 1,044 80% Efficient existing boiler 1,083 20 $200 $1,004 20% 3.89 3.11 39 $5.11 $0.26
Stack Dampers 81% Efficient Boiler 10,745 80% Efficient existing boiler 10,879 12 $128 $1,209 11% 1.36 1.22 134 $0.96 $0.08
Modulating Burners 83% Efficient Boiler 5,595 80% Efficient existing boiler 5,805 20 $3,067 $11,619 26% 8.39 6.17 210 $14.62 $0.73
Turbulators 83% Efficient Boiler 2,005 80% Efficient existing boiler 2,080 20 $239 $1,031 23% 2.08 1.60 75 $3.18 $0.16
O2 Trim 82% Efficient Boiler 20,018 80% Efficient existing boiler 20,518 20 $1,046 $4,185 25% 1.27 0.95 500 $2.09 $0.10

Steam Traps New Steam Traps 1,596 Existing Boiler, malfunctioning 
steam traps 1,640 5 $50 $263 19% 0.90 0.73 44 $1.13 $0.23

Pipe Insulation Pipe with new insulation 81 Pipe with no or old insulation 613 13 $3,405 $9,156 37% 2.60 1.64 533 $6.39 $0.49

Heating System Optimization Study implement recommended 
measures 21,177 Existing system 21,880 7 $10,064 $14,933 67% 3.22 1.05 702 $14.33 $2.05
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PROCESS EFFICIENCY
Custom New System 269,606 Old System 274,059 9 $6,515 $81,519 8% 1.22 1.13 4,453 $1.46 $0.16
Commercial Heating New System 3,163 Old System 3,272 8 $440 $1,893 23% 2.73 2.09 109 $4.04 $0.52

Recommissioning Optimized Building Systems 5,978 Existing Building System - Not 
Tuned or Optimized 7,060 7 $3,519 $4,897 72% 0.25 0.07 1,082 $3.25 $0.46

Behavioral Changes Behavior changes that 
reduce energy use 19,771 No change in behavior 20,812 1 $0 $0 0% 0.00 0.00 1,041 $0.00 $0.00

Behavioral Adjustment Behavior changes that 
reduce energy use -13,181 No change in behavior -13,875 0 $0 $0 0% 0.00 0.00 -694 $0.00 $0.00

Energy Design Assistance High Efficiency Building 15,440 Code Level Efficiency Building 17,156 20 $9,048 $343,277 3% 6.90 6.72 1,716 $5.27 $0.26

Phase 2 customer contribution 0% 0 0% 0 0 $0 $1,500 0% 0.00 0.00 0 $0.00 $0.00

Food Service High Efficiency Equipment 345 Standard Efficiency Equipment 434 12 $459 $2,663 17% 3.90 3.23 89 $5.15 $0.42

RECOMMISSIONING

Recommissioning - Implementation Optimized Building Systems 5,978 Existing Building System - Not 
Tuned or Optimized 7,060 7 $2,815 $4,897 57% 0.25 0.11 1,082 $2.60 $0.37

Recommissioning - Studies 0% 0 0% 0 0 $3,367 $7,722 44% 0.00 0.00 0 $0.00 $0.00

SELF-DIRECT

Average Project New Equipment 12,721 Old or less efficient systems or 
equipment 17,655 17 $39,471 $148,656 27% 4.56 3.35 4,934 $8.00 $0.47

TURN KEY SERVICES
Identification ~ 
Walk through, ASHREA LV1 & Eng Assistant 
Studies 

Perform Study + Low Cost 
No Cost 0 No Study or Current operation 0 7 $0 $84 0% 0.00 0.00 0 $0.00 $0.00

Identification and repair~ 
Walk through, ASHREA LV1 & Eng Assistant 
LCNC measures

High Efficiency Solution 0 Current operation 1,130 7 $0 $2,104 0% 0.27 0.27 1,130 $0.00 $0.00

Project Scoping Services Project Scoping 0
Customer not interested in 

implementing identified 
measure

0 15 $0 $166 0% 0.00 0.00 0 $0.00 $0.00

Implementation High Eff Project 0 Low Eff  or Current Operation 367 10 $1,835 $14,123 13% 5.05 4.39 367 $4.99 $0.50
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RESIDENTIAL SEGMENT
ENERGY EFFICIENT SHOWERHEADS
Provide Energy Efficient Showerhead - 1.5 
GPM 1.5 GPM Showerhead 3 2.5 GPM Showerhead 6 6 $3 $3 100% 0.07 0.00 2 $1.27 $0.21

Provide Energy Efficient Showerhead - 1.5 
GPM 1.5 GPM Showerhead 3 2.5 GPM Showerhead 6 6 $3 $3 100% 0.07 0.00 2 $1.27 $0.21

Provide Energy Efficient Showerhead - 1.5 
GPM 1.5 GPM Showerhead 3 2.5 GPM Showerhead 6 6 $3 $3 100% 0.07 0.00 2 $1.33 $0.22

Provide Energy Efficient Kitchen Aerator - 1.5 
GPM

1.5 GPM Kitchen Faucet 
Aerator 1 2.2 GPM Kitchen Faucet 

Aerator 2 5 $1 $1 100% 0.11 0.00 1 $1.89 $0.38

Provide Energy Efficient Kitchen Aerator - 1.5 
GPM

1.5 GPM Kitchen Faucet 
Aerator 1 2.2 GPM Kitchen Faucet 

Aerator 2 5 $1 $1 100% 0.11 0.00 1 $1.95 $0.39

Provide Energy Efficient Kitchen Aerator - 1.5 
GPM

1.5 GPM Kitchen Faucet 
Aerator 1 2.2 GPM Kitchen Faucet 

Aerator 2 5 $1 $1 100% 0.11 0.00 1 $1.98 $0.40

Provide Energy Efficient Bath Faucet Aerator - 
1.0 GPM

1.0 GPM Bath Faucet 
Aerator 1 2.2 GPM Bath Faucet Aerator 2 5 $0 $0 100% 0.02 0.00 1 $0.36 $0.07

Provide Energy Efficient Bath Faucet Aerator - 
1.0 GPM

1.0 GPM Bath Faucet 
Aerator 1 2.2 GPM Bath Faucet Aerator 2 5 $0 $0 100% 0.02 0.00 1 $0.37 $0.07

Provide Energy Efficient Bath Faucet Aerator - 
1.0 GPM

1.0 GPM Bath Faucet 
Aerator 1 2.2 GPM Bath Faucet Aerator 2 5 $0 $0 100% 0.02 0.00 1 $0.39 $0.08

ENERGY FEEDBACK
Print Reports Aware use 89 Normal use 89 1 $0 $0 0% 0.00 0.00 1 $0.00 $0.00
Electronic Reports Aware use 89 Normal use 89 1 $0 $0 0% 0.00 0.00 0 $0.00 $0.00
Print Reports Behavioral Adjustment Aware use -59 Normal use -59 0 $0 $0 0% 0.00 0.00 0 $0.00 $0.00
Electronic Reports Behavioral Adjustment Aware use -59 Normal use -59 0 $0 $0 0% 0.00 0.00 0 $0.00 $0.00

ENERGY STAR HOMES

Energy Star New Homes (Regular) - Combo Energy Efficient Home 84 2006 IECC 149 20 $0 $2,800 0% 5.38 5.38 65 $0.00 $0.00

Energy Star New Homes (Low Income) - 
Combo Energy Efficient Home 49 2006 IECC 69 20 $479 $1,900 25% 11.86 8.87 20 $23.89 $1.19

Energy Star New Homes (Regular) - Gas only Energy Efficient Home 84 2006 IECC 149 20 $0 $2,800 0% 5.38 5.38 65 $0.00 $0.00

Energy Star New Homes (Low Income) - Gas 
only Energy Efficient Home 49 2006 IECC 69 20 $500 $1,900 26% 11.86 8.74 20 $24.96 $1.25

Energy Star Clothes Washer Energy Star Clothes washer 2 standard clothes washer 3 11 $81 $200 41% 4.14 2.46 1 $92.25 $8.39

Energy Star Dishwasher 0.65 Energy Factor - energy 
star recommended 6 0.46 Energy Factor - Federal 

Minimum Standard 19 11 $10 $25 38% 0.24 0.15 13 $0.75 $0.07
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HEATING SYSTEM REBATES

New 92% AFUE Energy Star Furnace Gas 
Only Customers

92 AFUE  70.545 mbh 
Furnace w/ 4.9% oversize 

factor
78

78 AFUE Furnace w/ PSC 
Motor  61.74 MBH and 20.6%  

oversize factor
92 18 $50 $489 10% 4.85 4.36 14 $3.58 $0.20

New 92% AFUE Energy Star Furnace Combo 
Customers

92 AFUE  70.545 mbh 
Furnace w/ 4.9% oversize 

factor
78

78 AFUE Furnace w/ PSC 
Motor  61.74 MBH and 20.6%  

oversize factor
92 18 $50 $489 10% 4.85 4.36 14 $3.58 $0.20

New 96% AFUE Energy Star Furnace Gas 
Only Customers 96 AFUE  Furnace 75 78 AFUE Furnace w/ PSC 

Motor 92 18 $300 $706 42% 5.68 3.27 17 $17.44 $0.97

New 96% AFUE Energy Star Furnace Combo 
Customers 96 AFUE  Furnace 75 78 AFUE Furnace w/ PSC 

Motor 92 18 $300 $706 42% 5.68 3.27 17 $17.44 $0.97

New 84% Boiler 84% Efficient Boiler 102 80% Efficient boiler 107 20 $100 $500 20% 13.58 10.86 5 $19.62 $0.98
New 90% Boiler 90% condensing Boiler 95 80% Efficient boiler 107 20 $100 $2,167 5% 25.21 24.05 12 $8.41 $0.42
New 95% Boiler 95% condensing Boiler 90 80% Efficient boiler 107 20 $100 $4,000 3% 32.76 31.94 17 $5.92 $0.30

New 92% AFUE Furnace Gas Only 
Customers Post new DOE Install Standards

92 AFUE  70.545 mbh 
Furnace w/ 4.9% oversize 

factor
78 90% AFUE Furnace w/o ECM 80 18 $50 $109 46% 8.69 4.68 2 $28.93 $1.61

New 92% AFUE Furnace Combo Customers 
Post new DOE Install Standards

92 AFUE  70.545 mbh 
Furnace w/ 4.9% oversize 

factor
78 90% AFUE Furnace w/o ECM 80 18 $50 $109 46% 8.69 4.68 2 $28.93 $1.61

New 96% AFUE Furnace Gas Only 
Customers Post new DOE Install Standards 96 AFUE  Furnace 75 90% AFUE Furnace w/o ECM 80 18 $300 $326 92% 9.06 0.71 5 $60.37 $3.35

New 96% AFUE Furnace Combo Customers 
Post new DOE Install Standards 96 AFUE  Furnace 75 90% AFUE Furnace w/o ECM 80 18 $300 $326 92% 9.06 0.71 5 $60.37 $3.35

HOME ENERGY SQUAD

NEC  Energy Squad Service 2013
weighted average  Energy 
Efficient Gas measures by 

participant
34 weighted average  Baseline  

Gas measures by participant 36 8 $0 $13 0% 0.51 0.51 2 $0.00 $0.00

NEC  Energy Squad Service 2014
weighted average  Energy 
Efficient Gas measures by 

participant
35 weighted average  Baseline  

Gas measures by participant 37 8 $0 $13 0% 0.52 0.52 2 $0.00 $0.00

NEC  Energy Squad Service 2015
weighted average  Energy 
Efficient Gas measures by 

participant
35 weighted average  Baseline  

Gas measures by participant 37 8 $0 $13 0% 0.52 0.52 2 $0.00 $0.00

Weatherstrip 1 additional door

Weatherstrip for one 
additional exterior door 

reduce air infiltration by an 
additional 10%

87 base program with two doors 
weather sealed 88 10 $0 $10 0% 1.06 1.06 1 $0.00 $0.00

Install Second Programmable Thermostat
Install second T-stat and 

Auto setback thermostat by 
1 F for heating

44 Existing non-programmable 
thermostat 46 15 $0 $30 0% 1.38 1.38 2 $0.00 $0.00
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Gas Forecast Planning Assumptions

HOME PERFORMANCE WITH ENERGY STAR
Attic insulation and Bypass Sealing - Combo 
Customer

Add R32 to make R44 total 
in attic 81 R12 insulation in existing attic 92 20 $225 $1,410 16% 16.05 13.49 11 $21.01 $1.05

Air Sealing to Reduce Infiltration by 30% -  
Combo Customer 3.5 ACH50 88 5.0 ACH50 92 7 $40 $350 11% 12.42 11.00 4 $10.26 $1.47

Wall Insulation - Combo Customer Filled cavity - add R 11 66 No insulation in cavity 92 20 $281 $1,690 17% 8.96 7.47 25 $11.06 $0.55

Water Heater – (0.62 EF) 0.62 EF Standard tank type 
water heater 20 for 40 gallon tank .594 EF 21 13 $50 $80 62% 12.50 4.72 1 $56.24 $4.33

Water Heater – (0.64 EF) 0.64 EF Standard tank type 
water heater 20 for 40 gallon tank .594 EF 21 13 $70 $136 52% 12.34 5.98 2 $45.94 $3.53

Water Heater – (0.67 EF) 0.67 EF Standard tank type 
water heater 19 for 40 gallon tank .594 EF 21 13 $170 $551 31% 31.69 21.91 2 $70.69 $5.44

Water Heater – (0.70 EF)  0.70 EF Hot Water Heater 18 for 40 gallon tank .594 EF 21 13 $0 $548 0% 23.60 23.60 3 $0.00 $0.00

Water Heater – Tankless (0.82 EF)  0.82 EF Hot Water Heater 15 for 40 gallon tank .594 EF 21 20 $0 $1,921 0% 45.49 45.49 6 $0.00 $0.00

Water Heater – Tankless (0.90 EF)  0.90  EF Hot Water Heater 14 for 40 gallon tank .594 EF 21 20 $125 $1,418 9% 27.22 24.82 7 $17.34 $0.87

Water Heater Setback
Reduced water heater 

setpoint to 120 F if greater 
than 130 F

18 water heater with operating set 
point of 130 or greater 21 5 $15 $0 0% 0.00 -0.75 3 $5.45 $1.09

Furnace - 92% - 95.9% Furnace with 92% AFUE or 
up to 95.9%  AFUE 78 78% AFUE furnace 92 18 $70 $954 7% 9.45 8.76 14 $5.01 $0.28

Furnace - 96% and higher w/out EC Motor 96 AFUE  Furnace 75 78% AFUE furnace 92 18 $325 $706 46% 5.68 3.07 17 $18.89 $1.05
Boiler 84% Efficiency 84% Efficient Boiler 102 80% Efficient Boiler 107 20 $125 $500 25% 13.58 10.18 5 $24.53 $1.23

Programmable Thermostat New T-state w/ Auto 
setback by 1 F for heating 89 Existing non-programmable 

thermostat 92 5 $3 $50 6% 1.56 1.46 3 $1.08 $0.22

Programmable Thermostat Setback
Auto setback existing 
thermostat by 1 F for 

heating
89 no thermostat setback 92 5 $3 $0 0% 0.00 -0.10 3 $1.08 $0.22

Clothes Washer Energy Star rated Clothes 
washer 2 Conventional Clothes Washer 3 11 $42 $200 21% 3.48 2.76 1 $47.36 $4.31

Dishwasher Energy Star rated 
Dishwasher 1 Conventional Dishwasher 2 11 $10 $30 34% 1.47 0.97 1 $8.11 $0.74

INSULATION REBATE
Attic insulation and Bypass Sealing - Gas 
Only Customer

Add R32 to make R44 total 
in attic 81 R12 insulation in existing attic 92 20 $282 $1,410 20% 16.05 12.84 11 $26.36 $1.32

Air Sealing to Reduce Infiltration by 30% -  
Gas Only Customer 3.5 ACH50 88 5.0 ACH50 92 7 $70 $350 20% 12.42 9.94 4 $17.95 $2.56

Wall Insulation - Gas Only Customer Filled cavity -             add R 
11 66 No insulation in cavity 92 20 $300 $1,690 18% 8.96 7.37 25 $11.81 $0.59

Attic insulation and Bypass Sealing - Gas and 
Electric Customer

Add R32 to make R44 total 
in attic 81 R12 insulation in existing attic 92 20 $226 $1,410 16% 16.05 13.48 11 $21.08 $1.05

Air Sealing to Reduce Infiltration by 30% -  
Gas and Electric Customer 3.5 ACH50 88 5.0 ACH50 92 7 $70 $350 20% 12.42 9.94 4 $17.95 $2.56

Wall Insulation - Gas and Electric Customer Filled cavity -             add R 
11 66 No insulation in cavity 92 20 $281 $1,690 17% 8.96 7.47 25 $11.06 $0.55

SCHOOL EDUCATION KITS

Provide Efficient Showerhead Low Flow Shower head - 
1.5 GPM 3 Federal Maximum Standard 

flow rate 2.5 GPM 6 6 $6 $6 100% 0.14 0.00 2 $2.69 $0.45

Provide Efficient Faucet Aerator 1.5 GPM flow rate aerator 1 Federal Maximum Standard 
flow rate 2.2 GPM 2 5 $2 $2 100% 0.15 0.00 1 $2.56 $0.51
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Natural Gas Measure Description High Efficiency Product 
Description / Rating

High Efficiency 
Product 

Consumption 
(Dth/yr)

Baseline Product Description / 
Rating

Baseline 
Product 

Consumption 
(Dth/yr)

Life of
Product
(years)

Rebate 
Amount

Incremental 
Cost of 
Efficient 
Product

Rebate as a 
% of 

Incremental 
Cost

Incremt'l Cost 
Payback 

Period w/o 
Rebate

Incremt'l Cost 
Payback 

Period with 
Rebate

Average 
Annual 

Customer
Dth

Savings

Rebated 
Cost per  

Annual Cust 
Dth Saved

Rebated 
Lifetime Cost 
per Cust Dth 

Saved

Gas Forecast Planning Assumptions

WATER HEATER REBATE

0.62 EF Storage Water Heater 0.62 EF Storage Water 
Heater 20 for 40 gallon tank .594 EF 21 13 $40 $80 50% 12.50 6.27 1 $44.99 $3.46

0.64 EF Storage Water Heater 0.64 EF Storage Water 
Heater 20 for 40 gallon tank .594 EF 21 13 $60 $136 44% 12.34 6.89 2 $39.38 $3.03

0.67 EF Storage Water Heater 0.67 EF Storage Water 
Heater 19 for 40 gallon tank .594 EF 21 13 $150 $551 27% 31.69 23.06 2 $62.38 $4.80

0.70 EF Storage Water Heater 0.70 EF Storage Water 
Heater 18 for 40 gallon tank .594 EF 21 13 $0 $548 0% 23.60 23.60 3 $0.00 $0.00

0.82 EF Tankless Water Heater 0.82 EF Tankless Water 
Heater 15 for 40 gallon tank .594 EF 21 20 $0 $1,317 0% 31.20 31.20 6 $0.00 $0.00

0.90 EF Tankless Water Heater 0.90 EF Tankless Water 
Heater 14 for 40 gallon tank .594 EF 21 20 $100 $814 12% 15.63 13.71 7 $13.87 $0.69

LOW-INCOME SEGMENT
HOME ENERGY SAVINGS PROGRAM

Ceiling R-13 to R-44 Addition of attic insulation to 
R-44 72

R-13 Avg baseline level of 
insulation based on market 

study
92 20 $1,229 $1,229 100% 7.77 0.00 20 $62.47 $3.12

Wall R-3 to R-11
Assuming 2x4 construction, 
up to R-11 insulation can fit 

in wall cavity
53 No insulation in wall cavity 92 20 $1,626 $1,626 100% 5.69 0.00 38 $42.23 $2.11

0.67 EF Hot Water Heater 0.67 EF Hot Water Heater 
Energy Star Standard 19 for 40 gallon tank .59 EF is 

IECC code 21 15 $1,617 $1,617 100% 101.71 0.00 2 $734.99 $49.00

Replace Furnace AFUE 78 to 92 92 AFUE  ENERGY STAR 78 78 AFUE is the baseline 
efficiency for gas furnaces 92 18 $2,550 $2,550 100% 25.20 0.00 14 $182.11 $10.12

New 84% boiler 84 AFUE High Efficiency 
Unit 82 80 AFUE is federal baseline 

efficiency for boilers 86 18 $6,000 $6,000 100% 202.51 0.00 4 $1,463.41 $81.30

LOW-INCOME HOME ENERGY SQUAD

NEC Tier One Energy Squad Service 2013
weighted average  Energy 
Efficient Gas measures by 

participant
33 weighted average  Baseline  

Gas measures by participant 35 8 $0 $0 0% 0.00 0.00 2 $0.00 $0.00

NEC Tier One Energy Squad Service 2014
weighted average  Energy 
Efficient Gas measures by 

participant
33 weighted average  Baseline  

Gas measures by participant 35 8 $0 $0 0% 0.00 0.00 2 $0.00 $0.00

NEC Tier One Energy Squad Service 2015
weighted average  Energy 
Efficient Gas measures by 

participant
33 weighted average  Baseline  

Gas measures by participant 35 8 $0 $0 0% 0.00 0.00 2 $0.00 $0.00
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Business New Construction

Description:

Algorithms:

Customer kW = Baseline_kW - Proposed_kW

Peak kW Coincident at the Customer = Customer_kW · CF

Customer kWh = Baseline_kWh - Proposed_kWh

Customer Dth = Baseline_Dth - Proposed_Dth

Variables:

Baseline_kW = Energy simulation output corresponding with the peak baseline building 

electrical load coincident with summer cooling design conditions.

Proposed_kW = Energy simulation output corresponding with the peak proposed building 

electrical load coincident with summer cooling design conditions.

CF = Probability that the Customer kW value will be realized during NSP-MN peak 

generation periods. Based on historical studies, this value is 92.8%.

Baseline_kWh = Energy simulation output corresponding with the annual baseline building 

electrical consumption.

Proposed_kWh = Energy simulation output corresponding with the annual proposed building 

electrical consumption.

Baseline_Dth = Energy simulation output corresponding with the annual baseline building natural 

gas consumption.

Proposed_Dth = Energy simulation output corresponding with the annual proposed building 

natural gas consumption.

Inputs:

This is a custom program including electric and gas measures. Third-party consultants work with customer design teams to 

optimize the energy performance of new buildings or retrofits of existing buildings. Depending on building size, project 

schedule, and scope, the project will fit into one of the following tracks: Energy Design Assistance Enhanced, Energy Design 

Assistance Standard, Energy Design Assitance Quick, or Energy Efficient Buildings.

- Building Characteristics for the proposed building are defined by building design team, which includes mechanical engineers, 

electrical engineers, and architects.

- Characteristics for the baseline building are defined by the energy consultant, utilizing methodology described by ASHRAE 

90.1 Standard Appendix G and supplemented by Xcel Energy where required to accomodate regulatory requirements.

MN Business New Construction.xls MN
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Commercial Efficiency  

Description:

Algorithms:

The Commercial Efficiency Business Program targets energy use at large commercial facilities  Customers who 

implement identified upgrades may receive rebates for large energy efficiency improvements that are not 

completed through Custom Efficiency or the prescriptive programs.  The are also incentives for energy savings 

from behavioral measures.

Electrical energy savings, electrical demand savings and gas savings will be calculated based on the 

methodologies presented in each of the end use programs.  Please consult the the Deemed Savings Technical 

Assumptions of the other end uses for more details.

MN Commercial Efficiency.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Computer Efficiency

Description:

Algorithms:

Desktop Computer Electrical Demand Savings (Customer 

kW Savings)

Desktop Computer Electrical Energy Savings (Customer 

kWh Savings)

VDI Electrical Demand Savings (Customer kW)

VDI Electrical Energy Savings (Customer kWh)

Variables:

Cooling kW factor

Cooling kWh factor

CF

PC Frequency

UEC

Baseline Computer kW

Baseline Computer kWh

Measure Life

Hrs

Incremental Costs

NTG

O&M savings

Hours of Operation = Determined by dividing the average kWh by the average kW 

(Assumption 2)

Cost of high efficiency model over baseline model as listed in Table 1.

Net-to-Gross = 100%

Operation and Maintenance savings are assumed to be zero for desktop computers. 

The additional costs associated  with the additional heating costs due to the reduced 

heat generation from the equipment is treated as an energy O & M penalty (reference 

13)

Upstream Manufacturer Incentives (Desktops):

= Baseline Computer kWh/8760 =  = 72.3 watts

= UEC * PC Frequency = 633.7

= 5 years for desktop computers (Ref 1)

= Average annual energy of cooling system necessary to cool the heat gain from the 

equipment = 11% of baseline and VDI kWh = 1.11  (Reference 13)

Coincidence Factor = 100%

PC Frequency of Operating Patterns = assumed % of the population that enables 

power management software in one of four available configurations (power 

management enabled, computer turned off; power management not enabled, computer 

turned off; power management enabled, computer left on; power management not 

enabled, computer left on (Ref 4); this is used to estimate average kWh usage over the 

entire population.  Values listed in Table 2.

Unit Energy Consumption = sum of the products of the wattages and the annual hours 

in the four states of operation (active, idle, sleep, off) = (Active Wattage *Active Annual 

Hours of Operation)+(Idle Wattage * Idle Annual Hours of Operation)+(Sleep Wattage * 

Sleep Annual Hours of Operation)+(Off Wattage*Off Annual Hours of Operation) = 

Wattages are shown in Table 1 and Hours in each state are shown in Table 2.  UEC 

for each computer model is shown in Table 3

= Baseline Computer kW - Virtualized kW * Cooling kW factor

= Baseline Computer kWh - Virtualized kWh * Cooling kWh factor

Average annual demand of cooling system necessary to cool the heat gain from the 

equipment = 33% of baseline and VDI kW = 1.33  (Reference 13)

Upstream Manufacturer Incentives:

= (Baseline Computer kW - Efficient PS Computer kW) * Cooling kW factor   

Values listed in Table 3.

= (Baseline Computer kWh - Efficient PS Computer kWh) * Cooling kWh factor  

Values listed in Table 3.

Desktop PC Virtualization:

Manufacturer incentives will be offered for desktop computers that are either Energy Star or 80 Plus labeled.  Incentives are administered via Ecos 

Plug Load Solutions PLS.  Prescriptive rebates offered for end-use customers for installing VDI (Virtual Desktop Infrastructure) devices, also know as 

"Thin Client" systems instead of new PCs.

MN Computer Efficiency.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Baseline Computer kW

Baseline Computer kWh

VDI kW 

Incremental Server kW 

Virtualized kW

Virtualized kWh

Hours

Incremental Costs

O&M savings

Inputs:

# of VDI (thin client) devices installed instead of a desktop PC computer

kW of VDI device

Tables:

Desktop Computer

Avg Active 

Watts (W) Idle (W) Sleep (W)

Off 

/Standby 

(W)

Incremental 

Cost 

(reference 5)

Baseline:  ES 3.0 115 84 6 3

 80 Plus Bronze Qualified 89 46 2 0.9 $9.00

 80 Plus Silver Qualified 86 46 2 0.9 $18.00

80 Plus Gold Qualified 84 46 2 0.9 $27.00

80 Plus Platinum Qualified 82 46 2 0.9 $36.00

Computer State

Active 

(Hrs/year)

Idle 

(Hrs/year)

Sleep 

(Hrs/year)

Standby / 

Off 

(Hrs/year)

PC 

Frequency

Power managed, turned off 586 5,276 431 2,467 8%

Not power managed, turned off 586 5,707 0 2,467 43%

Power managed, left on 586 5,276 2,898 0 8%

Not power managed, left on 586 8,174 0 0 43%

Weighted average 586 6691 250 1234 100%

Desktop Computer

Customer 

kW Savings

Customer 

kWh 

Savings

Baseline:  ES 3.0

 80 Plus Bronze Qualified 0.0371 271

80 Plus Silver Qualified 0.0394 288

80 Plus Gold Qualified 0.0406 296

80 Plus Platinum Qualified 0.0417 305

References::

4. Esource

5. Ecos Consulting information from manufacturers

6.  Vendor data; see "Ref Cost-PC Virt" worksheet

8.  Costhelper.com

9.  Server Wattages from Custom Efficiency program participant; average wattage of 42 models

10.  10-year life for thin-client and zero-client based on conversation with MN vendor Nowmicro

11.  Assumed server utilization rate of 80% of nameplate capacity based on custom efficiency projects in MN and CO 2008-2011  

12.  Minnesota market penetration initially assumed as 50% of current market penetration in Minnesota because Minnesota is a more mature market; 

Minnesota data from Ecos Consulting

13.  Minnesota Commercial Lighting Program  (cooling benefit is 33% of equipment kW savings, 11% of equipment kWh savings and heating penalty 

is 0.00088738 MMBtu/kWh)

1.  Koomey, J., M. Cramer, M.A. Piette and J. Eto. 1995. "Efficiency Improvements in U.S. Office Equipment: Expected Policy Impacts and 

Uncertainties." Lawrence Berkeley Laboratory. LBL-37383. December. Table 3.

2.  Energy Star Calculator Tool; LBNL 2007 or Energy Star Specification

3.  Hours of operation for desktop computers from office desktops/laptops and office monitors from Piette, M. A., M. Cramer, J. Eto and J. Koomey. 

1995. "Office Technology Energy Use and Savings Potential in New York." Prepared for the NY State Energy R&D Authority and Con-Ed by LBNL. 

Lawrence Berkeley Laboratory. LBL-36752.  January 1995. p. 4-2

7.  Baseline desktop PC cost assumed at $600; info from the internet indicates a PC with keyboard averages between $300-$1,000 or $650; 

assumed the keyboard is $50 of that (Ref 6)

Table 1: Desktop Computer Wattages

Table 2:  Annual Hours in each Operational State and Frequency of PC Operation Patterns (PC Frequency)

Table 3: Energy and Demand Savings (Reference 1-5)

Hours of Operation of efficient equipment = VDI equipment assumed to be on 8,760 

hours per year

Cost of higher efficiency option over baseline option = $117 (Ref 6)

Operation and Maintenance savings are assumed to be 1/2 hour per year per desktop, 

O/S licenses assumed to be $12/year per desktop. The additional costs associated  

with the additional heating costs due to the reduced heat generation from the 

equipment is also treated as O & M penalty (reference 13)

Server load per installed VDI device = Total average server Watts (303W) / 68 

desktops per server = 4.46 Watts (Ref 9)

VDI kW +  Incremental Server kW

Virtualized kW x hours

Desktop PC Virtualization:

= Baseline Computer kWh/8760 =  = 66.9 watts

= UEC * PC Frequency for ENERGY STAR 3.0 Computers = 586

= kW of VDI product (provided by the customer)

MN Computer Efficiency.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Cooling Efficiency     

Algorithms:

Energy Efficiency Ratio (EER)

kW/ton

Energy Efficiency Ratio (EER)

For Direct Expansion (DX) Units, Water Source Heat Pumps

Cooling Electrical Energy Savings (Customer kWh) 

Cooling Electrical Demand Savings (Customer kW)

For Chillers

Cooling Electrical Energy Savings (Customer kWh) 

Cooling Electrical Demand Savings (Customer kW)

For Centrifugal Chillers

FLV_Baseline

IPLV_Baseline

Temperature Variable, T_var

For DX Economizers with Demand Ventilation

Cooling Electrical Energy Savings (Customer kWh) 

Cooling Electrical Demand Savings (Customer kW)

Variables:

Size

EFLH

SEER_Baseline

SEER_Eff

EER_Baseline

EER_Eff

Prescriptive rebates will be offered for new cooling equipment.  Rebates for most measures are dependent on size and on meeting 

a minimum efficiency.  Additional rebates are available for better efficiencies than the minimum qualifying efficiencies.

Custom rebates are available for cooling-related improvements that  are not covered by the aforementioned prescriptive rebates.  

These would include such applications as heat recovery.

= Seasonal Energy Efficiency Ratio x 0.85 (.90 is used for WSHP see 

'Assumptions' below for details)

= 12 / Energy Efficiency Ratio (EER)

= Size x ( 12/EER_Baseline - 12/EER_Eff )

= Size x EFLH x ( IPLV_Baseline - IPLV_Eff )

=FLV_ARI/(6.1507-0.30244*T_var+0.0062692*T_var^2-0.000045595*T_var^3)

= 3.413 x Coefficent of Performance

= Size x ( FLV_Baseline - FLV_Eff )

= Equivalent Full Load Hours.  The equivalent number of hours that the 

equipment would be running at full load over the course of the year.  Values 

are shown in Table 2 for different building types and locations, to be provided 

by the customer.

= Seasonal Energy Efficiency Ratio in Btu/Wh of High Efficiency equipment 

that the customer will install, provided by customer.

= EER of standard equipment, based upon the minimum acceptable efficiency 

defined by the ASHRAE 90.1-2004, for a specific type of equipment and size. 

Table 1.

= Seasonal Energy Efficiency Ratio in Btu/Wh of standard equipment, based 

upon the minimum acceptable efficiency defined by ASHRAE 90.1-2004.  

Value determined from Table 1 based on customer provided  equipment type 

and size. 

=IPLV_ARI/(6.1507-0.30244*T_var+0.0062692*T_var^2-

= Size x EFLH x ( 12/SEER_Baseline - 12/SEER_Eff )

=Chiller Lift + CWTD

= Size x FLV_DX x (Base_OA_Load - Reduced_OA_Load) x 

Cooling_RTU_Op_Hours

= Size x FLV_DX x (Base_OA_Load - Reduced_OA_Load)

= EER of High Efficiency that the customer will install, provided by customer.

= The equipment capacity in tons, provided by customer

MN Cooling Efficiency.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

FLV_Baseline

FLV_ARI (same as IPLV_ARI)

CWTD

Chiller Lift

FLV_Eff

IPLV_Baseline

IPLV_Eff

Base_OA_Load

Reduced_OA_Load

Cooling_RTU_Op_Hours

FLV_DX

CF 

Measure Life

Baseline Costs of Equipment

Incremental Costs of Equipment

Incremental operation and maintenance cost

The incremental cost of equipment above the code requirements, typically 

expressed on a dollar per ton basis, as seen in Table 1.

The cost of equipment that would exactly meet code requirements.  Not 

applicable for RTU Economizers.

= 0 - conservative approach, taking no credit for improved mean time between 

failure.

= 10% - ratio of outside air ventilation load of the RTU to the peak cooling load

= 3763 hours - The total operating hours that the RTU runs in mechanical 

cooling mode, based on all hours in which outside air dry bulb temperature is 

greater than 55F.

= 1.2 kW/ton - Efficiency of DX unit when operating.  For use in the DX 

Economizers with CO2-based Demand Ventilation

= Measure life is taken at 20 years for all cooling equipment. (Reference 2)

= 5% - ratio of outside air ventilation load of the RTU to the peak cooling load

= Coincidence Factor, the probability that peak demand of the measure will 

coincide with peak utility system demand.  0.90 will be used for prescriptive 

rebates (Reference 1).

= Full Load Value cooling efficiency in kW/ton, representing the efficiency at 

design conditions, provided by customer at customer operating conditions.

= The entering condensing water temperature minus the leaving chilled water 

temperature, supplied by the customer.

= Integrated Part Load Value (representing the average efficiency over a range 

of loaded states) cooling efficiency in kW/ton of High Efficiency equipment, 

provided by customer at customer operating conditions.

= Integrated Part Load Value (representing the average efficiency over a range 

of loaded states) based upon the minimum acceptable efficiency defined by 

ASHRAE 90.1-2004 for selected chiller type and size as shown in Table 1.  

NOTE:  For non-centrifugal chillers, IPLV_Baseline is the value in ASHRAE 

90.1-2004.  For centrifugal chillers, condenser water temperature, chilled water 

temperature, and condenser flow rate are used in the formula given in 

Algorithms in order to transform the efficiency from values at standard ARI 

conditions given in Table 1 to customer operating conditions.  

=Condenser Water Temperature Difference, degrees F.  equal to 28.08 divided 

by condenser water flow in gallons per minute, supplied by customer.  Equation 

from ASHRAE 90.1-2004.

=ASHRAE Standard 90.1-2004 minimum acceptable FLV (or IPLV) for 

centrifugal chillers at the ARI Standard 550/590 rated condition of 85 degree F 

condensing water temperature, 44 degree F chilled water temperature, and 3 

gpm.  

= Full load cooling efficiency in kW/ton of standard equipment, based upon the 

minimum acceptable efficiency defined by ASHRAE 90.1-2004 for selected 

chiller type and size as shown in Table 1.  NOTE:  For non-centrifugal chillers, 

FLV_Baseline is the value in ASHRAE 90.1-2004.  For centrifugal chillers, 

condenser water temperature, chilled water temperature, and condenser flow 

rate are used in the formula given in Algorithms in order to transform the 

efficiency from values at standard ARI conditions given in Table 1 to customer 

operating conditions.  

MN Cooling Efficiency.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Needed from Customer/Vendor/Administrator for Calculations:

Cooling equipment size (tons)

Climate zone

Building type

Equipment quantity

Condenser water entering temperature

Chilled water leaving temperature

Condenser water flow in gpm

Assumptions:

- Prescriptive rebates are not given for backup cooling equipment.

References 

4. CBECS (Commercial Buildings Energy Consumption Survey), 2003 - Total Floor space of Cooled Buildings by Principal Building 

Activity - source of market segment distributions

Cooling equipment efficiency (SEER, EER,  or FLV, IPLV in kW/ton - dependent on the 

technology)

 - Some equipment is rated in only EER or SEER.  To convert a Seasonal Energy Efficiency Ratio (SEER) to an Energy Efficiency 

Ratio (EER), multiply SEER by 0.85. The conversion factor of 0.85 a generally accepted factor for converting from SEER to EER  

{The exception is for Water Source Heat Pumps, which uses a value of 0.90  A higher value is used since there will be less 

temperature variation in the condenser water loop than ambient conditions}. Once EER is obtained, convert EER to kW/ton using 

the following equation: kW/ton = 12/EER. To convert kW/ton to kW, multiply by tons.  

2. ASHRAE, 2007, Applications Handbook, Ch. 36, table 4, Comparison of Service Life Estimates

3. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures Final Report - source of equivalent full load 

hour methodology for segments

- Each piece of cooling equipment is going in instead of a machine of the same size that only met minimum ASHRAE Standard 90.1-

2004 requirements.

1. NYSERDA (New York State Energy Research and Development Authority); NY Energy $mart Programs Deemed Savings 

Database - Source for coincidence factor

- Chillers are rated at specified ARI conditions, but these may not match what the customer's actual operating conditions would be.  

A corresponding baseline efficiency will be determined based on a formula dependent on the condenser water flow, the condenser 

water temperature difference and  chilled water supply temperature.  Formula given by ASHRAE Standard 90.1-2004 Tables 6.8.1H 

through 6.8.1J in order to convert FLV_ARI to FLV_Baseline and IPV_ARI to IPLV_Baseline.

The three values listed above represent customer operating conditions for efficiency adjustment between ARI and customer 

operating conditions.

Cooling equipment type

For Centrifigul Chillers (in addition to above):

MN Cooling Efficiency.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Cooling Efficiency:  Plate & Frame Heat Exchangers    & VFD

Description

Algorithms:

Slope

Intercept

Cooling Load (OADB) [tons]

Loaddesign  [tons]

Top [ton-hours]

Bottom [ton-hours]

EFLH [hours]

Cooling Electrical Energy Savings (Customer kWh) 

Cooling Electrical Demand Savings (Customer kW)

Average Energy Cost

For VFDs on Centrifugal Chillers

Cooling Electrical Energy Savings (Customer kWh) 

Cooling Electrical Demand Savings (Customer kW)

Variables:

Measure Life

Incremental operation and maintenance cost

Baseline Cost of Equipment

Incremental Cost of Equipment

CF 

Tonset

Tbalance

Tdesign

EFLHsegment

OADB

hours(OADB)

Added Tower kW/ton

FLV_Baseline

FLV_VFD_Eff

IPLV_Baseline

IPLV_VFD_EFF

= Slope x (Tdesign) + Intercept

Mean Coincident Dry Bulb Temperature (as determined from binned TMY3 data for the location, shown in 

Table 3) corresponding to the Onset Wet Bulb Temperature  provided by the customer

= -Slope x Tbalance

=S [Cooling Load (OADB) x hours(OADB)]  for OADB: Tbalance -> Tonset

=S [Cooling Load (OADB) x hours(OADB)]  for OADB: Tbalance -> Tdesign

Coincidence Factor, the probability that peak demand of the equipment will coincide with peak utility system 

demand.  Because this technology is used when temperatures are at or below 65 F, the CF =0%.

= Slope x (OADB) + Intercept

Office customers will have a 1.25 factor applied to the load given to account for oversizing in the deemed 

EFLH from the DER

Process and Data Centers will have a .8 factor applied to the given load

The cost of equipment that would exactly meet code requirements.

= Equivalent Full Load Hours.  The equivalent number of hours that the equipment would be running at full load 

over the course of the year.  Values are shown in Table 2 for different building types and locations, to be 

provided by the customer.

Outside Air Dry Bulb Temperature (°F)

Number of hours in for that OADB bin from TMY3 data for the location

Average additional power use of the Cooling Tower due to the installation of the heat exchanger (tower fans 

will need to run more to bring down the water temperature to meet the cooling load directly as opposed to 

providing condenser water for the chiller

= Full Load Value cooling efficiency in kW/ton, representing the efficiency of existing chiller without a VFD at 

95% load, provided by customer.

= Integrated Part Load Value (representing the average efficiency over a range of loaded states) cooling 

efficiency in kW/ton of existing chiller without a VFD, provided by customer.

= Full Load Value cooling efficiency in kW/ton, representing the efficiency of existing chiller with a VFD at 95% 

load, provided by customer.

Prescriptive rebates will be offered for installation of plate & frame heat exchangers on existing chiller systems to allow cooling towers to provide "free cooling" in lieu of 

chiller operation.  Eligible systems will NOT have air-side economizers install

= $0 

= [kWh savings * ($/Annual kWh) + Max kW Savings * Equivalent Month of Demand Savings * ($/ Annual kW)] 

/ kWh Savings

Measure life is taken at 20 years for all cooling equipment. (Reference 1)

= EFLH x Loaddesign x (IPLVChiller - Added Tower kW/ton)

= Cooling Electrical Energy Savings/8760

= Size x EFLH x ( IPLV_Baseline - IPLV_VFD_Eff )

= Size x ( FLV_Baseline - FLV_VFD_Eff )

= EFLHsegment x Top / Bottom  (Process customers will have a 2/3 factor applied to account for 2shifts of operation)

= (Loadonset - 0) / (Tonset - Tbalance)

= Integrated Part Load Value (representing the average efficiency over a range of loaded states) cooling 

efficiency in kW/ton of existing chiller with VFD, provided by customer.

The incremental cost of equipment above the code requirements. (Plate and Frame $737/Hx ton, VFD - 

$71.88/ton)

Building Balance Point Temperature, the outside air dry bulb temperature at which there is no cooling load

customer input for all segments except Industrial and Data Center (20°F default); 

Not used for Industrial and Data Centers since Load (OADB) = Load

Design Temperature for cooling, taken to be 92°F

MN Cooling Efficiency.xls

405



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Provided by Customer: for plate and frame

Chiller IPLV [kW/ton]

Onset Wet-bulb Temperature for the Heat Exchanger [°F]

Heat Exchanger tonnage [tons]

Building balance point temperature [°F]   Tbalance

Cooling load at onset wet-bulb temp [tons]   Loadonset

Market segment

Provided by Customer: for VFD

FLV_Baseline

FLV_VFD_Eff

IPLV_Baseline

IPLV_VFD_EFF

Chiller_Tons

Assumptions:

Heat exchanger is installed in parallel with the chiller and additional cooling towers are not required

References:

2.  Data from historic Xcel Energy Custom Efficiency cooling tower projects

No airside economizers are in operation

Projects will not have peak kW savings as wet bulb temp will be too high in most cases and chiller will need to be on

1. ASHRAE, 2007, Applications Handbook, Ch. 36, table 4, Comparison of Service Life Estimates
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Cooling Efficiency; EC Motors for Evaporators, Anti-Sweat Heater Controls, No Heat Doors    

Description:

Algorithms:

Anti-Sweat Heater Controls (Customer kW)

Anti-Sweat Heater Controls (Customer kWh)
Electronically Commutated Motor Electrical Demand 

Savings (Customer kW)
Electronically Commutated Motor Electrical Demand 

Savings (Customer kWh)

No Heat Case Doors (Customer kW, NHD_kW)

No Heat Case Doors (Customer kWh)

Electrical Energy Savings (Gross Generator kWh)

Electrical Demand Savings (Gross Generator kW)

Variables:

ECM_Baseline_Fan_ Watts

ECM_Efficient_Fan_Watts 

ECM_Hours

Refrigeration_Factor

COP

ASHC_Baseline_kW
= Average anti-sweat heater kW per door, Table 2 (Reference 10 and 11)

ASHC_Hours

%_Off

R_H

NHD_Baseline_kW

NHD_Efficient_kW

NHD_Hours

NHD_kW

Coincidence Factor 

Measure Life

Incremental operation and maintenance costs or savings

Incremental cost

= Residual Heat fraction; estimated percentage of the heat produced by the heaters or 

motors that remains in the freezer or cooler case and must be removed by the 

refrigeration unit. = 100% for evaporator motors and 35% for anti-sweat heaters and no 

heat 

= Probability that peak demand savings will coincide with peak utility system demand.  

0.99 for EC Motors (Based upon a monitored project)

0.00 for Anti-Sweat Heater Controls (Based on past custom projects with summer 

operation)

1.00 for No Heat Doors (Based upon complete elimination of constantly running heater)

= (NHD_Baseline_kW - NHD_Efficient_kW) x Refrigeration_Factor

= NHD_kW x NHD_Hours

= Customer kWh / (1-ELF)

= Customer kW x CF / (1-DLF)

= Average input watts for shaded pole or permanent split capacitor motor, Table 1 

(Reference 2)

ASHC_kWh/ASHC_Hours

= ASHC_kWh = ASHC_Baseline_kW x Refrigeration_Factor x ASHC_Hours x %_Off

= (ECM_Baseline_Fan_ Watts - ECM_Efficient_Fan_ Watts) x Refrigeration_Factor

= Average input watts for efficient motor, Table 1 (Reference 2)

= Hours per year (freezer subtracts defrost time), Table 1 (Reference 2)

= Multiplier to include interactive effects of refrigeration energy to remove heat from the 

motor.  Reduction in motor energy results in a reduction in refrigeration energy. = 1 + 

R_H/COP (See assumptions for values)

= Length of time the measure will be operational: 15 years for EC Motors, (Reference 1); 

12 years for ASHC (Reference 7); 10 years for No Heat Doors (Reference 6). 

= (ECM_Baseline_Fan_ Watts - ECM_Efficient_Fan_ Watts) x Refrigeration_Factor x 

ECM_Hours

= Coefficient of Performance = refrigeration capacity(btu/hr)/energy input(btu/hr)

= 0 value assumed for these products

See Tables 1, 2 and 3

Prescriptive rebates will be offered for installation of EC Motors in for Refrigeration Evaporators, Anti-Sweat Heater Controls and/or replacement of 

standard refrigeration case doors with No Heat Case Doors.

= Hours per year for anti-sweat heaters, Table 2 (Reference 10)

= Average kW for a standard case door, Table 3 (Reference 10 and 11)

= Hours per year for no heat doors, Table 3 (Reference 4)

= Percent of time the anti-sweat heaters are turned off by the controller, Table 2 

(Reference 9)

= Average kW for a no heat door, Table 3 (Reference 4)

= No heat doors kW savings
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Provided by Customer:

For Electronically Commutated Evaporator Fan Motors:

Size of motor Yes

Application of motor (Display Case or Walk-in) Yes

Case or Walk-in temperature (Medium Temp or Low Temp) Yes

For Walk-in's: Fan diameter (<= 15 inches or >15 inches Yes

Cost

For Anti-Sweat Heaters:

Number of doors controlled Yes

Number of controllers Yes

Cost

For No Heat Doors:

Number of doors replaced Yes

Door kW Yes

Cost Yes

Assumptions:

- Rebates do not apply to rewound or repaired motors.

Motor Application

ECM_Baseline

_Fan_ Watts

ECM_Efficient_Fan

_Watts 
ECM_Hours

ECM 

Incremental 

Cost

EC Motors - Medium Temp Display Case 71                   24                          8,672            88.00$        

EC Motors - Low Temp Display Case 81                   27                          8,672            88.00$        

EC Motors - Medium Temp Walk-in, Evap fan <= 15" 

Diameter 136                 44                          8,585            180.00$      

EC Motors - Low Temp Walk-in, Evap fan <= 15" 

Diameter 154                 50                          8,585            180.00$      

EC Motors - Medium Temp Walk-in, Evap fan > 15" 

Diameter 138                 69                          8,585            180.00$      

EC Motors - Low Temp Walk-in, Evap fan > 15" Diameter 156                 78                          8,585            180.00$      

Anti-Sweat Heater Control Application

ASHC_Baselin

e_kW
%_Off ASHC_Hours

ASH 

Incremental 

Cost

Medium Temp Display Case 0.105              90% 8,760            180.00$      

Low Temp Display Case 0.191              70% 8,760            180.00$      

Door Application

NHD_Baseline

_kW
NHD_Efficient_kW NHD_Hours

NHD 

Incremental 

Cost

Medium Temp Display Case 0.105              0.052                     8,760            275.00$      

Low Temp Display Case 0.191              0.054                     8,760            800.00$      

Table 2: Baseline kW, % Off, Operating Hours and Incremental Cost for Anti-Sweat Heater Controls by Application 

(Reference 10 and 11)

Table 1: Baseline Watts, Efficient Watts, Operating Hours and Incremental Cost for EC Motors by Application 

(Reference 2 and 3)

- COP Deemed at 1.4 for Low Temperature Applications and 2.3 for Medium Temperature Applications (Reference 6)

Verified during M&V:

- Each motor is replaced with the same size on a 1 for 1 basis.  

Table 3: Baseline Watts, Efficient Watts, Operating Hours and Incremental Cost for No Heat Doors by Application 

(Reference 4, 10 and 11)

- COP Deemed at 1.6 for Low Temperature Applications and 2.3 for Medium Temperature Applications, from our anti-sweat heater projects, EC 

Motor custom projects and are consistent with custom projects from various custom refrigeration applications.
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References:

2. ECM baseline and efficient watts and hours are from monitored data from Custom Efficiency projects

3. ECM incremental costs are from Southern California Edison Work Paper WPSCNRRN0011: Evaporator Fan Motors

7. DEER 2008

8. A Study of Energy Efficient Solutions for Anti-Sweat Heaters. Southern California Edison RTTC. December 1999

9. Custom Efficiency Projects

10. Pennsylvania PUC Technical Reference Manual, June 2011

11. SCE Workpaper WPSCNRRN0009, Revision 0, Anti-Sweat Heat (ASH) Controls, October 15, 2007

1. Comprehensive Process and Impact Evaluation of the (Xcel Energy) Colorado Motor and Drive Efficiency Program, FINAL, March 28, 2011, 

TetraTech

6. Energy Savings Potential and R&D Opportunities for Commercial Refrigeration, Final Report; Submitted to: 

U.S. Department of Energy, Energy Efficiency and Renewable Energy Building Technologies Program; 

Navigant Consulting, Inc.; September 23, 2009

5. New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in 

Commercial and Industrial Programs, Sept 1, 2009.

4. State of Wisconsin, Public Service Commission of Wisconsin, Focus on Energy Evaluation, Business 

Programs Deemed Savings Manual, March 22, 2010.
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Product: Custom Efficiency

Description:

Description:

Variables:

Electrical energy savings and electrical demand savings will be calculated based on the project specific details.  Each project will undergo an engineering 

review in accordance with standard engineering practices.  The review will be in accordance with the calculation methodologies detailed in the 

prescriptive programs where applicable. 

Customer may apply for rebate under the Custom Efficiency Program for electric or gas projects not listed under prescriptive rebate programs. Each 

Custom Efficiency project will be analyzed individually by Xcel Energy. Technical variables required for the analysis will be obtained from the customer or 

vendor. Analysis will be based on standard engineering methodologies.

Coincident factor will be evaluated for each project.

Operation and Maintenance Savings will be evaluated for each project.

Product Life will be evaluated for each project, lives for end use technologies will be in accordance with prescriptive programs where applicable

Natural Gas savings savings will be calculated based on the project specific details.  Each project will undergo an engineering review in accordance with 

standard engineering practices.  The review will be in accordance with the calculation methodologies detailed in the prescriptive programs where 

applicable. 
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Product: Data Center Efficiency   

Description:

Algorithms:

Operation and Maintenance Savings will be calculated for each specific project based on project details.

Electrical energy savings and electrical demand savings will be calculated based on the project-specific details.  Each 

project will undergo an engineering review in accordance with standard engineering practices.  Where prescriptive 

elements exist, the review will be in accordance with the calculation methodologies detailed in the prescriptive 

products. 

This is a custom product.  Customers may apply for rebates under the Data Center Efficiency product for projects not 

listed under prescriptive rebate products. Each Data Center efficiency project will be analyzed individually by Xcel 

Energy. Technical variables required for the analysis will be obtained from the customer or vendor. Analysis will be 

based on standard engineering methodologies.
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Product: Efficiency Controls

Description

Algorithms:

Determined on a case by case basis

Assumptions:

Program lifetime is 15 years

References:

This is a custom product including both gas and electric measures.  Customer may apply for rebate under the EC 

product. Each EMS project will be analyzed individually by Xcel Energy. Technical variables required for the analysis 

will be obtained from the customer or vendor. Analysis will be based on good engineering practices and standards.  

The Efficiency Controls Program looks at saving energy through the use of automatic scheduling and energy 

management routines available in current EMS Offered in the marketplace.  Energy savings are divided by 8760 to 

get to a marketing kW value to which actual kW reduction is added if the project contains savings to outside air 

conditioning costs.

The Efficiency Controls Model was developed by Xcel Energy to reflect the average bulding performance in the State 

of Minnesota and uses a generic template and specific inputs for each building analyzed, essentially making all 

results custom.
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Product: Fluid System Optimization 

Description:

Algorithms:

VFD Comp Electrical Demand Savings 

(Customer kW)

VFD Comp Electrical Energy Savings 

(Customer kWh) 

No Loss Air Drains Electrical Energy Savings 

(Customer kWh) 

No Loss Air Drains Electrical Demand Savings 

(Customer kW)

Cycling Dryer Electrical Energy Savings 

(Customer kWh) 

Cycling Dryer Electrical Demand Savings 

(Customer kW)

Mist Eliminator Filter Electrical Energy Savings 

(Customer kWh) 

Mist Eliminator Filter Electrical Demand 

Savings (Customer kW)

Dewpoint Demand Control Electrical Energy 

Savings (Customer kWh) 

Dewpoint Demand Control Electrical Demand 

Savings (Customer kW)

Peak kW Coincident at the Customer =Customer kW x CF

=Historical system information gathered through four years of compressed air 

study data was utilized to estimate savings. Based on dryer size, an average 

connected system flowrate was determined. Savings are due to the reduction 

in required purge air to regenerate the dessicant bed. See Table 3 for 

savings results.

=Historical system information gathered through four years of compressed air 

study data was utilized to estimate savings. Based on dryer size, an average 

connected system flowrate was determined. Savings are due to the reduction 

in required purge air to regenerate the dessicant bed. See Table 3 for 

savings results.

= HP x Service Factor x kW/HP x (%_Load_b / Motor_Effb - %_Load_h / 

Motor_Effh)

= Number_of_Drains x kW_per_Drain x Drain_Hours

= Number_of_Drains x kW_per_Drain

=Historical system information gathered through four years of compressed air 

study data was utilized to estimate savings. Based on dryer size, an average 

connected system flowrate was determined. Savings due to the reduction in 

average operating kW for the cycling dryer are proportional to the average 

flowrate divided by the dryer rated flowrate. See Table 1 for savings results.

=Historical system information gathered through four years of compressed air 

study data was utilized to estimate savings. Based on dryer size, an average 

connected system flowrate was determined. Savings due to the reduction in 

average operating kW for the cycling dryer are proportional to the average 

flowrate divided by the dryer rated flowrate. See Table 1 for savings results.

Custom and prescriptive rebates will be offered under the fluid system optimization program.  Prescriptive rebates are 

available for Variable Frequency Drive Compressors that are up to and including 40 hp, no air loss drain valves, cycling 

refrigerated dryers, mist eliminator filters, and dewpoint demand control for dessicant regenerative dryers. Demand side 

measures for Compressed Air, Pump, Fan, and Vacuum systems will be identified through studies and implemented as 

custom projects. Each custom efficiency project will be analyzed individually by Xcel Energy.  Engineering variables required 

for the analysis will be obtained from the customer or vendor. Analysis will be based on standard engineering methodologies.

=Historical system information gathered through four years of compressed air 

study data was utilized to estimate savings. Based on filter size, an average 

connected system flowrate and compressor discharge pressure were 

determined. Savings are due to the reduction in compressor discharge 

pressure resulting from a smaller pressure drop across the dryer. See Table 

2 for savings results.

= Customer kW x VFD_Hours

=Historical system information gathered through four years of compressed air 

study data was utilized to estimate savings. Based on filter size, an average 

connected system flowrate and compressor discharge pressure were 

determined. Savings are due to the reduction in compressor discharge 

pressure resulting from a smaller pressure drop across the dryer. See Table 

2 for savings results.
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Variables:

HP

Service_Factor

kW/HP

%_Load_b

%_Load_h

Motor_Eff_b

Motor_Eff_h

VFD_Hours

Drain_Hours

Number_of_Drains

kW_per_Drain

CF

Incremental operation and maintenance cost

Incremental Cost of Efficient Equipment

Inputs:

VFD

No Loss Air Drain

Cycling Dryer

Mist Eliminator

Dewpoint Demand Control

Assumptions:

VFD Compressors =< 40 hp

No Loss Air Drains

Cycling Dryer

Mist Eliminator Filter

Dewpoint Demand Control

Customer will Specify Dryer Rated Flowrate (cfm)

- Compressed air system in which VFD compressor is installed must have a 

capacity <= 40hp

- Existing compressor was a non-reciprocating load/no load type with a 

minimum of 1 gallon of storage per cfm capacity, or modulation with or 

without unload

- Compressor must be defined as one of the following:

      - Load/No-Load Control will at least 5 gallons/cfm storage capacity)

      - Variable Speed Drive

      - Variable Capacity

      - Centrifugal

- 2.81 SCFM loss from existing timed drain (Reference 3)

- existing timed drain is open 15 seconds every 7.5 minutes (Reference 3)

- connected system efficiency is 4.25 CFM/HP (Reference 2)

- Rated Flowrate of Dryer is equal to the connected system peak flowrate

- Non-cycling dryer load factor of 100% (Reference 3)

- Rated Flowrate of filter is equal to the connected system peak flowrate

- Baseline filter pressure drop of 4 psig (Reference 3)

- Efficient filter pressure drop of 0.75 psig (Reference 3)

= Operating hours of compressed air systems.  We will use 6996 hrs/yr 

(Reference 3)

= Coincidence Factor - Probability that the measure peak demand reduction 

will occur at the same time as the grid peak demand. See Table 5.

= Number of drains replaced

= Rated nominal horsepower of new compressor

= Efficiency of existing compressor motor. See Table 4

= Service factor of the motor, we will use 1.1 (Reference 1)

= Operating hours of 40hp and smaller compressors. See Table 4

= Efficiency of new compressor motor. See Table 4

= Standard conversion from horsepower to kW.  1 HP = .746 kW

= Average load factor for baseline compressor = 89.52% (Reference 2)

= Average load factor for VFD compressor = 61.00% (Reference 2)

= See Tables 6-10

Customer will Specify Filter Rated Flowrate (cfm)

Customer will Specify Number of Drains

Customer will Specify Dryer Rated Flowrate (cfm)

= See Tables 6-10

Customer will Specify Size of VFD compressor (HP)

- Rated Flowrate of Dryer is equal to the connected system peak flowrate

- Uncontrolled dryer purge rate of 17% (Reference 3)

= kW savings per drain, we will use 1.00 kW (Reference 3)
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Tables:

1: Energy Savings For Cycling Dryers (Reference 4)

Dryer CFM Customer kW Customer kWh

75 0.19 1,316

100 0.38 2,599

125 0.45 3,042

150 0.57 3,851

200 0.51 3,502

250 0.85 5,853

300 1.01 6,990

400 1.39 9,689

500 1.47 10,400

600 1.72 12,427

700 2.21 16,298

800 2.17 16,342

1000 2.45 19,381

1200 2.22 18,562

1600 0.21 1,822

2000 0.46 3,989

2400 1.34 11,741

2: Energy Savings for Mist Eliminator Filters (Reference 4)

Filter CFM Customer kW Customer kWh

125 0.38 2,554

250 0.59 4,046

500 0.94 6,603

800 1.50 11,034

1100 2.06 15,927

1500 2.81 23,167

1900 3.56 31,073

3: Energy Savings for Dewpoint Demand Control (Reference 4)

Dryer CFM Customer kW Customer kWh

90 2.81 19,046

120 3.58 24,324

160 4.47 30,449

200 5.28 36,120

250 6.09 41,810

300 6.83 47,120

400 8.20 57,168

500 9.86 69,549

600 11.82 84,539

800 15.79 116,331

1000 19.71 150,000

1250 24.66 195,517

1500 29.57 243,985

2000 39.43 345,381

4: Motor Efficiencies and Operating Hours for VSD Compressors (Reference 5, 6)

Motor Description Existing Motor 

Efficiency

New Motor 

Efficiency

Operating Hours

10 HP 1800 RPM ODP 86.3% 89.5% 2131

15 HP 1800 RPM ODP 87.2% 91.0% 2131

20 HP 1800 RPM ODP 88.1% 91.0% 2131

25 HP 1800 RPM ODP 88.9% 91.7% 3528

30 HP 1800 RPM ODP 89.4% 92.4% 3528

40 HP 1800 RPM ODP 89.7% 93.0% 3528
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5: Coincidence Factor By Measure (Reference 3)

VFD Compressors =< 40 hp 88.80%

No Loss Air Drains 88.00%

Cycling Dryer 100%

Mist Eliminator Filter 100%

Dewpoint Demand Control 100%

6: Incremental Cost and Operations and Maintainence for VSD Compressors (Reference 7)

Description Incremental Cost Incremental O&M

10 HP VFD Compressor $10,841 $0

15 HP VFD Compressor $14,018 $0

20 HP VFD Compressor $16,879 $0

25 HP VFD Compressor $19,561 $0

30 HP VFD Compressor $24,357 $0

40 HP VFD Compressor $27,429 $0

7: Incremental Cost and Operations and Maintainence for No Loss Air Drains (Reference 7)

Description Incremental Cost Incremental O&M

No Loss Air Drain $448 $0

8: Incremental Cost and Operations and Maintainence for Cycling Dryers (Reference 7)

Description Incremental Cost Incremental O&M

75 $426 $0

100 $616 $0

125 $659 $0

150 $779 $0

200 $1,361 $0

250 $1,189 $0

300 $1,288 $0

400 $1,407 $0

500 $1,460 $0

600 $752 $0

700 $1,399 $0

800 $1,592 $0

1000 $2,926 $0

1200 $3,791 $0

1600 $3,573 $0

2000 $6,154 $0

2400 $3,498 $0

References:

(2) Best Practices for Compressed Air Systems. Compressed Air Challenge, Inc. 2003

(3) Historic compressed air product experience

(4) Analysis of Compressed Air Study participants 2008 - 2011

(5) National Electric Manufacturers Association. Motor efficiency standards from Pre-EPAct 2005 and after.

(7) Various anonymous retailer and vendor quotes

(1) Compressed Air & Gas Institute (CAGI)

(6) United States Industrial Electric Motor Systems Market Opportunities Assessment. US DOE, Dec 2002, Appendix B2
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Product: Commercial Food Service Equipment; Electric Measures

Description

Algorithms:

Electrical Demand Savings (Customer kW)

Electrical Energy Savings (Customer kWh)

Peak Coincident kW at the Customer (PC_KW_CUST)

Baseline kWh

Efficient kWh

Demand Controlled Ventilation (DCV):

Customer kWDCV

Customer kWhDCV

Variables:

Baseline kW

Efficient kW

CF

Hours

ESFDCV

O&M savings

Incremental costs

Measure Life

Inputs:

All equipment:

model Name

model Number

quantity

size

Dishwashers:

Primary water heating fuel 

Secondary water heating (booster water heating) fuel

Demand Controlled Ventilation:

total exhaust fan HP

=Customer kWDCV*Hours

Coincidence Factor (Table 1)

Annual Hours of Operation (Table 2)

This prescriptive program includes the electric measures for high efficiency commercial dishwashers, hot food holding cabinets and demand-controlled ventilation.

= Baseline  kW - Efficient kW

= Customer kW x Hours

= Customer kW x CF

= Baseline kW  x Hours

= Efficient kW x Hours

energy efficiency equipment wattage

standard or baseline equipment wattage

=Total Exhaust Fan HP * ESFDCV

Demand Controlled Ventilation Electric Savings Factor = 0.9054 kW per name plate HP.

Difference in cost between the standard equipment and the more efficient equipment.  Table 3

see Table 1

see Table 1
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Tables:

Table 1:  Deemed Equipment Information

Baseline 

Cost
Incremental Cost

Incremental 

Cost Per Name 

Plate HP

Measure 

Life (yrs)

Coincidence 

Factor (CF) 

Non-Energy 

O&M 

Savings

Energy 

O&M 

Savings

O&M Savings - 

non energy 

Per Name 

Plate HP

O&M 

Savings - 

energy Per 

Name Plate 

HP

Dishwasher: Electric Water Heating without Booster Heater (Low Temperature) - Ref 3

Under Counter $4,800 $530 n/a 10 85.58% $27.08 $0.00 n/a n/a

Door Type $6,500 $530 n/a 15 85.58% $270.91 $0.00 n/a n/a

Dishwasher: Electric Water Heating with Electric Booster Heater (High Temperature) - Ref 3

Under Counter $5,000 $1,000 n/a 10 85.58% $106.14 $0.00 n/a n/a

Door Type $6,900 $500 n/a 15 85.58% $198.13 $0.00 n/a n/a

Dishwasher: Electric Water Heating with Gas Booster Heater (High Temperature) - Ref 3

Under Counter $5,000 $1,000 n/a 10 85.58% $106.14 $125.45 n/a n/a

Door Type $6,900 $500 n/a 15 85.58% $198.13 $234.17 n/a n/a

Hot Food Holding Cabinet (Ref 3) $2,069 $1,713 n/a 12 85.58% $0 $0 n/a n/a

Demand Controlled Ventilation - Combo Customer - Elec Allocation$0 n/a 828.97$              20 49.46% n/a n/a $0 $0

Demand Controlled Ventilation - Electric Only 

Customer $0
n/a

2,451.55$           20 49.46%
n/a n/a

$0 $482

Table 2:  Pre and Post Retrofit Equipment

Post-retrofit technology Efficient kW
Pre-retrofit 

technology
Baseline kW

Hours 

(Baseline & 

Efficient)

Under Counter 1.38 Under Counter 1.57 6570

Door Type 3.32 Door Type 5.17 6570

Under Counter 1.52 Under Counter 2.66 6570

Door Type 4.45 Door Type 6.61 6570

Under Counter 1.10 Under Counter 1.82 6570

Door Type 2.96 Door Type 4.34 6570

Hot Food Holding Cabinet (Ref 3)
0.53

Hot Food Holding 

Cabinet
1.50 5475

Demand Controlled Ventilation (Ref 6)

n/a Standard 

Ventilation (Ref 6)

n/a

3,307

Table 3:  Avoided Revenue Requirement % applied to Baseline Cost, O&M Cost, Incremental Cost and Rebate Level

Type of Measure %

Commercial Dishwasher - Under Counter, Electric Only or Combo Customer61%

Commercial Dishwasher - Door Type, Electric Only or Combo Customer 61%

Demand Contolled Ventilation - Electric Only or Combo Customer 35%

References:

3.  ENERGY STAR

4.  Custom Efficiency Projects, 2010-2011

5.  Cadmus Group, 2009

6.  Custom DCV Projects, 2010-2011

Standard Dishwasher: Electric Water Heating 

without Booster Heater (Low Temperature)

Standard Dishwasher: Electric Water Heating 

with Electric Booster Heater (High Temperature)

Standard Dishwasher: Electric Water Heating 

with Gas Booster Heater (High Temperature)

Energy Star Rated Dishwasher: Electric Water Heating without 

Booster Heater (Low Temperature) - Reference 3

Energy Star Rated Dishwasher: Electric Water Heating with Electric 

Booster Heater (High Temperature) - Reference 3

Energy Star Rated Dishwasher: Electric Water Heating with Gas 

Booster Heater (High Temperature) - Reference 3

1.  Food Service Technology Center (FSTC) research on available models, 2009

2.  Consortium for Energy Efficiency, 2010
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Commercial Food Service Equipment; Gas Measures

Description

Algorithms:

Customer Dthcooking_appliance Savings

Customer Dthdishwasher Savings

Customer DthDemand _Controlled_Ventilation Savings

Variables:

GSFDCV

BTUCooking_Appliance Savings Factor 

HVACCooking_Appliance Savings Factor 

O&M savings

Incremental costs

Measure Life

Inputs:

All equipment:

Model Name

Model Number

quantity

size

Dishwashers:

Primary water heating fuel 

Secondary water heating (booster water heating) fuel

Demand Controlled Ventilation (DCV):

total exhaust fan hp

Cooking Equipment

Input Capacity (Btuh_In)

Tables:

Table 1: Pre- and Post-retrofit Cooking Appliance, Savings Factors, and Incremental Costs (Ref 4)

Post-retrofit Cooking Technology Pre-retrofit technology

Convection Oven Deck Oven

Conveyor Oven Pizza Deck oven

Combi-Oven Steamer

Fryer Standard Fryer

Pasta Cooker Range

Upright Broiler Standard Radiant Broiler

Charbroiler Standard Charbroiler

Salamander Broiler Standard Salamander Broiler

Rotisserie Oven Open Flame Rotisserie Oven

Rotating Rack Oven Deck Oven

Table 2:  Pre- and Post-retrofit Dishwasher (Ref 8)

Post-retrofit Technology Dth/yr Efficient

Pre-retrofit 

technology Dth/yr Baseline

Under Counter 38.20 Under Counter 43.82

Door Type 98.99 Door Type 155.20

Under Counter 22.47 Under Counter 44.49

Door Type 79.70 Door Type 120.80

Under Counter 33.71 Under Counter 66.74

Door Type 119.55 Door Type 181.21

29

28

15

26

885

554

948

HVACCooking_Appliance Savings 

Factor 

(Watt-hours per Btuh_In per 

year)

168

12

32

9

46

30

Energy Star Rated Dishwasher: Gas Water Heating with Gas Booster Heater 

(High Temperature) - Ref 3

Standard Dishwasher: Gas 

Water Heating with Gas 

Booster Heater (High 

Temperature)

BTUCooking_Appliance  Savings 

Factor 

(Btu per Btuh_In per year)

1,892

1,542

1,183

328

1,689

1,041

1,078

Standard Dishwasher: Gas 

Water Heating without Booster 

Heater (Low Temperature)

Energy Star Rated Dishwasher: Gas Water Heating without Booster Heater 

(Low Temperature) 

Energy Star Rated Dishwasher: Gas Water Heating with Electric Booster 

Heater (High Temperature)

Standard Dishwasher: Gas 

Water Heating with Electric 

Booster Heater (High 

Temperature)

This prescriptive program includes natural gas measures for high efficiency commercial ovens, fryers, pasta cookers, dishwashers and demand-controlled ventilation.

BTUCooking_Appliance Savings Factor X Btuh_In/1000000

Total Exhaust Fan HP * GSFDCV

Dth/yrbaseline - Dth/yrefficient

See Tables 3a & 3b.

Cost of the higher efficiency option over the baseline option for the end-use customer.  See Table 3a & 3b

See Tables 3a & 3b.

Demand Controlled Ventilation Gas Savings Factor =42.3224 Dth per name plate HP.

Annual BTU savings per Btuh input of cooking appliance. See Table 1.

Annual Watt-hour interactive HVAC savings per Btuh input of cooking appliance; This factor is ignored being 

insignificant. See Table 1.
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Table 3a:  Measure Life, Cost, O&M Savings - Cooking Appliance (Ref 4)

Measure Life (years) 
Baseline Cost 

Incremental 

Cost 

Incremental Cost 

Per Name Plate 

Input Btuh 

($/Btuh_In)

Non-

Energy 

O&M 

Savings

Energy 

O&M 

Savings

Non-Energy 

O&M 

Savings 

($/Name 

Plate Input 

Btuh)

Energy 

O&M 

Savings 

($/Name 

Plate Input 

Btuh)

Convection Oven 11 $7,870 n/a $0.0375 $0 $0 n/a n/a

Conveyor Oven 11 $25,000 n/a $0.0590 $0 $0 n/a n/a

Combi-Oven 11 $20,828 n/a $0.0356 $0 $0 n/a n/a

Rotisserie Oven 11 $15,500 n/a $0.0267 $0 $0 n/a n/a

Rotating Rack Oven 11 $18,530 n/a $0.0165 $0 $0 n/a n/a

Fryer 11 $3,630 n/a $0.0156 $0 $0 n/a n/a

Pasta Cooker 11 $2,317 n/a $0.0295 $0 $0 n/a n/a

Upright Broiler 11 $12,587 n/a $0.0424 $0 $0 n/a n/a

Charbroiler 11 $1,800 n/a $0.0310 $0 $0 n/a n/a

Salamander Broiler 11 $5,002 n/a $0.0373 $0 $0 n/a n/a

Table 3b:  Measure Life, Cost, O&M Savings - Dishwasher (Ref 8)

Measure Life (years) Baseline Cost
Incremental 

Cost

Incremental Cost 

Per Name Plate HP

Non-

Energy 

O&M 

Savings

Energy 

O&M 

Savings

Non-Energy 

O&M 

Savings 

($/Name 

Plate HP)

Energy 

O&M 

Savings 

($/Name 

Plate HP)

Dishwasher: Gas Water Heating without Booster Heater (Low Temperature)

Under Counter 10 $4,800 $530 n/a $27.08 $0.00 n/a n/a

Door Type 15
$6,500 $530

n/a
$270.91 $0.00

n/a n/a

Dishwasher: Gas Water Heating with Electric Booster Heater (High Temperature)

Under Counter 10 $5,000 $1,000 n/a $106.14 $157.59 n/a n/a

Door Type 15 $6,900 $500 n/a $198.13 $305.63 n/a n/a

Dishwasher: Gas Water Heating with Gas Booster Heater (High Temperature)

Under Counter 10 $5,000 $1,000 n/a $106.14 $0.00 n/a n/a

Door Type 15 $6,900 $500 n/a $198.13 $11.46 n/a n/a

Table 3c:  Measure Life, Cost, O&M Savings - Demand Controlled Ventilation (Ref 9)

Measure Life (years) 
Baseline Cost 

Incremental 

Cost 
Incremental Cost 

Per Name Plate HP

Non-

Energy 

O&M 

Savings

Energy 

O&M 

Savings

Non-Energy 

O&M 

Savings 

($/Name 

Plate HP)

Energy 

O&M 

Savings 

($/Name 

Plate HP)

Demand Controlled Ventilation - Combo 

Customer - Gas Allocation 20 $0 n/a $1,623 n/a n/a -$           -$           

Demand Controlled Ventilation -Gas Only 

Customer 20 $0 n/a $2,452 n/a n/a -$           173.66$      

Table 4:  Avoided Revenue Requirement % applied to Baseline Cost, O&M Cost, Incremental Cost and Rebate Level

Commercial Dishwasher - Under Counter, Gas Only or Combo Customer 39%

Commercial Dishwasher - Door Type, Gas Only or Combo Customer 39%

Demand Controlled Ventilation - Gas Only or Combo Customer 65%

References:

1.  Savings per installed BTU derived from the Arkansas Food Service Deemed Savings table

7.  CenterPoint Energy, Food Service Program

8.  ENERGY STAR

9.  Custom Efficiency projects from 2010-2011

4.  MN DER, 2012 Deemed Savings

5.  "Commercial Cooking Appliance Technology Assessment, FSTC Report #5011.02.2, Food Service Technology Center, 2002" and product manufacturer Web sites

6.  Consortium for Energy Efficiency

2.  Measure life left per CenterPoint Energy assumptions; their values are consistent with the Arkansas Deemed Savings assumptions as reported in "PROPOSED 

3. Incremental costs confirmed using "Commercial Cooking Appliance Technology Assessment, FSTC Report #5011.02.2, Food Service Technology Center, 2002" 

and product manufacturer Web sites
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Commercial Heating Efficiency Program   

Description:

Algorithms:

BTUH_upgraded

BTUH_base

BTUH_pre tune up

New Boiler Savings (Dth)

Boiler Tune Up savings (Dth)

Outdoor Air Reset savings (Dth)

Stack Dampers savings (Dth)

Modulating Burners savings (Dth)

Turbulators savings (Dth)

O2 Trim Control savings (Dth)

Steam Traps savings (Dth)

Pipe Insulation Savings (Dth)

DeltaT

BTU_per_Foot

Custom Boiler savings (Dth)

Heating System Optimization Savings

Variables:

BTUH_new

BTUH_existing

Hrs

EFFb

EFFh

Leak_Hours

Leak_Rate

= (BTUH_existing - BTUH_upgraded) x  Hrs / 1,000,000

= (BTUH_existing - BTUH_upgraded) x  Hrs / 1,000,000

= Leak_Rate x Leak_Hours x BTU_per_Pound / EFFb/1,000,000

= 948 hrs/yr for space heating only boilers 

= 2,187 hrs/yr for domestic hot water only boilers 

= 1,519 hrs/yr for space heating & domestic hot water boilers

Pipe insulation hours are given in Table 2.

= LF x Hrs x (BTU_per_foot_U - BTU_per_foot_I) x Existing / EFFb

= (Tfluid - Tambient)

= [Coef0 + (Coef1 x DeltaT) + (Coef2 x DeltaT^2) + (Coef3 x DeltaT^3)] / EFFb   

The U or I designation after the name indicates Uninsulated or Insulated.

= Rated boiler Input BTUH nameplate data for the existing boiler that is being retrofitted with OA 

Reset dampers, Modulating Burner Controls, Tabulators or O2 Trim Controls.

Gas energy savings and any associated savings or increase in electrical energy will be calculated 

based on the project specific details.  Each project will undergo an engineering review in accordance 

with standard engineering practices.  The review will be in accordance with the calculation 

methodologies detailed in the prescriptive programs where applicable. 

Prescriptive rebates will be offered for Hot Water Boilers (Condensing and non-condensing), Steam Boilers (Low  and High Pressure), and 

various heating system improvements.

= Rated boiler Input BTUH nameplate data for the new boiler.

= (BTUH_pre tune up - BTUH_existing) x  Hrs / 1,000,000

= (BTUH_base - BTUH_new) x  Hrs / 1,000,000

= Input BTUH for the baseline boiler to generate the same output as the new high efficient boiler = 

BTUH_new x EFFh/EFFb

= Input BTUH for the upgraded boiler to generate the same output as existing boiler that is being 

retrofitted = BTUH_existing x EFFb/EFFh

= (BTUH_existing - BTUH_upgraded) x  Hrs / 1,000,000

Gas energy savings and any associated savings or increase in electrical energy will be calculated 

based on the project specific details.  Each project will undergo an engineering review in accordance 

with standard engineering practices.  The review will be in accordance with the calculation 

methodologies detailed in the prescriptive programs where applicable. 

= (BTUH_existing - BTUH_upgraded) x  Hrs / 1,000,000

= (BTUH_existing - BTUH_upgraded) x  Hrs / 1,000,000

= Efficiency of Baseline boiler. Refer Table 1 below

= Annual hours boiler lines are pressurized = 6000 hours for space heating only boilers, 8760 for 

space and domestic water heating boilers

=Leakage rate, pounds of steam per hour. High Pressure = 11, Low Pressure = 5 (Reference 2)

= Efficiency for higher efficiency boiler. Refer Table 1 below.

= Input BTUH required for the existing boiler to generate the same output after receiving tune up = 

BTUH_existing x EFFh/EFFb
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

BTU_Per_Pound

LF

Coef

Tfluid

Tambient

Existing

1,000,000

Measure Life

Incremental Cost

Inputs:

For boilers:

New boiler type (Non-Condensing or Condensing)

Boiler Use (Space heating and/or water heating)

For steam traps:

High or low pressure

Incremental cost

Space heating only or space and 

domestic water heating

For Insulation:

Linear feet of insulation added

Nominal diameter of pipe

Thickness of insulation

Average fluid temperature

Pipe location (conditioned space or not)

Pipe use (Space heating and/or water 

heating)

Was existing insulation replaced

For all but boilers, steam traps, and insulation:

Boiler Use (Space heating and/or water heating)

Implemented measure

Incremental cost

= Length of time the boiler equipment will be operational = See table 7.

= Refer Tables 3 to 6

Low Pressure Applications:

= 1164 BTU per pound for lost to atmosphere, 964 BTU per pound lost to condensate. Assume 

50/50 mix = 1064 BTU per pound. (Reference 2)

High Pressure Applications:

= 1181 BTU per pound for lost to atmosphere, 981 BTU per pound lost to condensate. Assume 

50/50 mix = 1081 BTU per pound. (Reference 2)

= Heat loss polynomial equation coefficient.  The number represents the power to which DeltaT is 

raised.  Values for insulation/pipe combinations allowed in the program are listed in Table 6.  

Coefficients will be selected based on the pipe diameter and insulation thickness provided by the 

customer.

= Average temperature of the fluid in the pipe receiving insulation in degrees F, provided by the 

customer.

= Linear feet of insulation installed, provided by the customer.

= Average temperature of the space surrounding the pipe.  We will ask the customer if the pipe is in 

a conditioned space or outside.  We will use 70 degrees for conditioned spaces and 46 degrees for 

outside domestic hot water (full year average) and 38 degrees for outside space heating (average 

excluding June-September) which are the average TMY3 temperatures for Minnesota.

= Pipe insulation savings multiplier to determine credit if existing deteriorated insulation is being 

replaced.  We will use 1 if no existing insulation is present and 0.25 if existing insulation is being 

replaced.

Boiler size rated at sea level (BTUH) 

= Conversion from BTU to Dth

Boiler size rated at sea level(BTUH) 
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Assumptions:

- Each boiler is replaced with the same size on a 1 for 1 basis.  

- Climate zone assumed to be Minneapolis for all boilers

Table 1:  Boiler Efficiencies

Baseline Boiler 

Efficiency 

(EFFb)

Efficient Boiler 

Efficiency 

(EFFh)

New Boilers (Non-Condensing) 80.00% 85.00%

New Boilers Plan A (Condensing) 80.00% 94.00%

New Boilers Plan B (Condensing) 78.00% 94.00%

New Boilers (Low Pressure Steam) 80.00% 84.00%

New Boilers (High Pressure Steam) 80.00% 83.00%

Boiler Tune Up 78.00% 80.00%

Outdoor Air Reset 80.00% 83.00%

Stack Dampers 80.00% 81.00%

Modulating Burner Controls 80.00% 83.00%

Turbulators 80.00% 83.00%

O2 Trim Control 80.00% 82.00%

Steam Traps 80.00% N/A

Pipe Insulation 80.00% N/A

Table 2: Hours for Pipe Insulation

Use of Pipe Location
Pipe Insulation 

Hours

Domestic Hot Water
Inside 4,823                

Domestic Hot Water
Outside 8,760                

Space Heating
Inside 1,883                

Space Heating Outside 6,000                

References:

 Hours when boiler is running but outdoor temp is 

above building balance point 

- Assumed savings for boiler tune-up = 2% for non condensing boiler. This is an average value of the two years, 4% initial to no savings at the 

end of the two years.  Life of product is 2 years. DOE states up to 5%.

- Assumed savings for outdoor air reset on non condensing boilers = 3%.  The Natural Gas consortium states up to 5% savings.

- Steam boiler has condensate return.

- Thermal Efficiency indicates the heat exchangers effectiveness to transfer heat from the combustion process to the water in the boiler, 

exclusive radiation and convection losses 

 Domestic hot water available year round, outside temp 

is always less than 120 F. 

 Hours when outside temp is above building balance 

point.  Heat loss from pipe is wasted 

2. Leakage data from Energy Management Handbook, by Wayne Turner

3. 2007 ASHRAE Handbook - HVAC Applications Table 36-4 - A maximum life of 20 years is used.

4. "Understanding Steam Traps", James R. Risko, CEP, February 2011

- Only boilers used for space and/or domestic water heating can receive prescriptive rebates; other boilers must go through Custom Efficiency.

- Assumed savings for turbulators = 3%.

1. The baseline efficiency for the boiler is based on 2006 IECC, ASHRAE 90.1, and Federal Energy Management Program (FEMP).

 Explanation 

- Assumed savings for modulating burners on non condensing boilers = 3%.  The Natural Gas consortium states up to 4% savings.

- Assumed savings for O2 trim  controls on non condensing boilers = 2%. . The Natural Gas consortium states 2 to 4% savings.

-The full load efficiency of condensing boiler is assumed to be 92%. For savings calculations, partload efficiency of 96.2% was used.

 Hours that boiler is running 

- Assumed savings for installing stack dampers on non condensing boilers = 1%. Canada energy council states up to 4%.
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Table 3: Hot water boiler costs, Vendor supplied, Engineered Products.
Condensing Incremental Incremental 

Boiler Nameplate Capacity Baseline

High Efficient - 

Non 

Condensing

High 

Efficient - 

Condensing

Baseline to High 

Efficient - Non 

Condensing

Baseline to High 

Efficient - 

Condensing

175,000 Btuh $3,000 $3,500 $4,600 $500 $1,600

500,000 Btuh $5,000 $9,000 $11,200 $4,000 $6,200

1,000,000 Btuh $7,300 $11,700 $15,000 $4,400 $7,700

2,000,000 Btuh $12,000 $17,000 $26,500 $5,000 $14,500

4,000,000 Btuh $24,000 $34,000 $53,000 $10,000 $29,000

6,000,000 Btuh $36,000 $51,000 $79,500 $15,000 $43,500

8,000,000 Btuh $48,000 $68,000 $106,000 $20,000 $58,000

Table 4: Steam boiler costs, Vendor supplied, Engineered Products.
Boiler Nameplate Capacity Baseline High Efficient Incremental 

Low Pressure Steam Boiler - 300 $2,920 $4,240 $1,320

Low Pressure Steam Boiler - 1 MMBTUH $5,275 $8,443 $3,168

Low Pressure Steam Boiler - 10 

MMBTUH $18,757 $35,257 $16,500

High Pressure Steam Boiler - 300 

MBTUH $3,211 $4,531 $1,320

High Pressure Steam Boiler - 1 $5,802 $8,970 $3,168

High Pressure Steam Boiler - 10 

MMBTUH $20,633 $37,133 $16,500

Table 5: Other Heating System Improvements.
Custom Boiler

Boiler Tune Up

Outdoor Air Reset

Stack Dampers

Modulating Burner Controls 
Turbulators 

O2 Trim Control

Steam Traps
Pipe Insulation

Heating System Optimization Study Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Actual costs will be provided by customer

Non-condensing

Actual costs will be provided by customer

MN Commercial Heating Efficiency.xls

424



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Table 6: Pipe Insulation polynomial equation coefficients and incremental cost

Pipe 

Nominal 

Diameter 

(inches)

Insulation 

Thickness 

(Inches)

Incremental 

Cost for 

Materials 

and 

Installation

Coef0 Coef1 Coef2 Coef3 Coef0 Coef1 Coef2 Coef3

      0.50 1.0 -5.16993E-01 4.32767E-01 1.31057E-03 -2.82203E-07 -5.06792E-03 9.31439E-02 1.02935E-04 1.44743E-07 8.38$       

      0.50 1.5 -5.16993E-01 4.32767E-01 1.31057E-03 -2.82203E-07 3.98499E-03 7.51861E-02 8.91729E-05 9.74056E-08 13.06$     

      0.75 1.0 -6.41016E-01 5.25694E-01 1.53657E-03 -8.79988E-08 -7.62203E-03 1.12370E-01 1.17924E-04 2.01487E-07 8.09$       

      0.75 1.5 -6.41016E-01 5.25694E-01 1.53657E-03 -8.79988E-08 -8.49852E-03 8.88072E-02 8.10579E-05 1.76301E-07 11.02$     

      1.00 1.0 -7.28366E-01 6.24724E-01 2.06770E-03 -7.03990E-07 -1.52071E-02 1.17310E-01 1.17809E-04 2.06949E-07 9.87$       

      1.00 1.5 -7.28366E-01 6.24724E-01 2.06770E-03 -7.03990E-07 -9.41903E-03 9.60519E-02 9.35275E-05 1.71142E-07 14.51$     

      1.25 1.0 -8.18941E-01 7.67967E-01 2.47500E-03 -4.58201E-07 -1.41910E-03 1.47521E-01 1.81817E-04 2.01183E-07 9.14$       

      1.25 1.5 -8.18941E-01 7.67967E-01 2.47500E-03 -4.58201E-07 -2.57736E-03 1.06352E-01 1.11172E-04 1.72660E-07 13.03$     

      1.50 1.0 -1.08947E+00 8.78264E-01 2.72781E-03 -3.94477E-07 -1.16690E-02 1.51853E-01 1.58962E-04 2.58534E-07 11.12$     

      1.50 1.5 -1.08947E+00 8.78264E-01 2.72781E-03 -3.94477E-07 -5.71611E-04 1.19950E-01 1.29735E-04 1.88439E-07 15.77$     

      2.00 1.0 -1.16894E+00 1.06400E+00 3.50497E-03 -6.97921E-07 -1.88967E-02 1.76817E-01 1.98555E-04 2.80079E-07 12.17$     

      2.00 1.5 -1.16894E+00 1.06400E+00 3.50497E-03 -6.97921E-07 -5.82090E-03 1.37370E-01 1.44615E-04 2.17569E-07 16.51$     

      2.50 1.5 -1.36423E+00 1.26112E+00 4.22519E-03 -9.46746E-07 -1.11167E-02 1.42115E-01 1.38841E-04 2.41845E-07 16.75$     

      2.50 2.0 -1.36423E+00 1.26112E+00 4.22519E-03 -9.46746E-07 -1.56850E-02 1.23575E-01 1.11288E-04 2.33652E-07 23.52$     

      3.00 1.5 -1.71306E+00 1.51886E+00 4.91379E-03 -6.43301E-07 -2.06505E-02 1.83546E-01 1.76359E-04 3.32878E-07 19.21$     

      3.00 2.0 -1.71306E+00 1.51886E+00 4.91379E-03 -6.43301E-07 -1.24762E-03 1.51944E-01 1.53453E-04 2.56107E-07 24.92$     

      4.00 1.5 -2.11759E+00 1.91713E+00 6.24197E-03 -8.25368E-07 -1.85921E-02 2.20043E-01 2.24585E-04 3.67167E-07 21.36$     

      4.00 2.0 -2.11759E+00 1.91713E+00 6.24197E-03 -8.25368E-07 -7.84584E-03 1.81743E-01 1.74355E-04 3.33485E-07 30.22$     

      6.00 1.5 -3.08910E+00 2.76905E+00 9.07289E-03 -9.71021E-07 -2.21320E-02 3.10347E-01 3.33273E-04 5.03717E-07 26.87$     

      6.00 2.0 -3.08910E+00 2.76905E+00 9.07289E-03 -9.71021E-07 -2.01056E-02 2.45576E-01 2.46973E-04 4.18753E-07 37.71$     

Coefficients from 3E Plus developed by North American Insulation Manufacturers Association (NAIMA)

Coefficients shown in table have been rounded for convenience

Coefficients are based on an assumed R value of 3.5 per inch

Polynomial Coefficients, Uninsulated Polynomial Coefficients, Insulated
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Table 7: Measure Lives

Hot Water Boilers  (Non Condensing) 
Product Life 

(yrs)

Source of 

Information

Hot Water Boiler - Non-condensing 175 MBTUH 20 Reference 3
Hot Water Boiler - Non-condensing  500 MBTUH 20 Reference 3
Hot Water Boiler - Non-condensing 1MMBTUH 20 Reference 3
Hot Water Boiler - Non-condensing 2 MMBTUH 20 Reference 3
Hot Water Boiler - Non-condensing 4 MMBTUH 20 Reference 3
Hot Water Boiler - Non-condensing 6 MMBTUH 20 Reference 3
Hot Water Boiler - Non-condensing 8, MMBTUH 20 Reference 3

Hot Water Boilers (Condensing)
Hot Water Boiler - Condensing 175 MBTUH 20 Reference 3
Hot Water Boiler - Condensing  500 MBTUH 20 Reference 3
Hot Water Boiler - Condensing 1 MMBTUH 20 Reference 3
Hot Water Boiler - Condensing 2 MMBTUH 20 Reference 3
Hot Water Boiler - Condensing 4 MMBTUH 20 Reference 3
Hot Water Boiler - Condensing 6 MMBTUH 20 Reference 3
Hot Water Boiler - Condensing 8 MMBTUH 20 Reference 3

Low Pressure Steam Boilers

Low Pressure Steam Boiler - 300 MBTUH 20 Reference 3

Low Pressure Steam Boiler - 1 MMBTUH 20 Reference 3

Low Pressure Steam Boiler - 10 MMBTUH 20 Reference 3

High Pressure Steam Boilers

High Pressure Steam Boiler - 300 MBTUH 20 Reference 3

High Pressure Steam Boiler - 1 MMBTUH 20 Reference 3

High Pressure Steam Boiler - 10 MMBTUH 20 Reference 3

Custom Boiler 

Heating System Optimization Custom Measures 18
Past projects (we will 

use actual values)

Other Custom Boiler Measures 18
Past projects (we will 

use actual values)

Boiler Tune up

Gas Boiler  less than or equal to 300 MBTUH (assumed an average 

of 1-HW boiler at 80% eff, 250 MBTUH, 1-LP steam boiler at 80% 

eff, 250 MBTUH, 1-HP steam boiler at 80% eff, 250 MBTUH)

2 D.O.E

Gas Boiler  greater than 300 MBTUH or less than 1 MMBTUH 

(assumed an average of 1-HW boiler at 80% eff, 540 MBTUH, 1-LP 

steam boiler at 80% eff, 540 MBTUH, 1-HP steam boiler at 80% eff, 

540 MBTUH)

2 D.O.E

Gas Boiler  greater than or equal to 1 MMBTUH less than 10 

MMBTUH (assumed an average of 1-HW boiler at 80% eff, 2.2 

MMBTUH, 1-LP steam boiler at 80% eff, 2.2 MMBTUH, 1-HP steam 

boiler at 80% eff, 2.2 MMBTUH)

2 D.O.E

Gas Boiler greater than or equal to 10 MMBTUH  (assumed an 

average of 1-HW boiler at 80% eff, 20 MMBTUH, 1-LP steam boiler 

at 80% eff, 20 MMBTUH, 1-HP steam boiler at 80% eff, 20 

MMBTUH)

2 D.O.E
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Outdoor Air Reset

Gas Boiler  less than or equal to 300 MBTUH (assumed an average 

of 1-HW boiler at 80% eff, 250 MBTUH, 1-LP steam boiler at 80% 

eff, 250 MBTUH, 1-HP steam boiler at 80% eff, 250 MBTUH)

20
2011 Tetratech 

Program Evaluation

Gas Boiler  greater than 300 MBTUH or less than 1 MMBTUH 

(assumed an average of 1-HW boiler at 80% eff, 540 MBTUH, 1-LP 

steam boiler at 80% eff, 540 MBTUH, 1-HP steam boiler at 80% eff, 

540 MBTUH)

20
2011 Tetratech 

Program Evaluation

Gas Boiler  greater than or equal to 1 MMBTUH less than 10 

MMBTUH (assumed an average of 1-HW boiler at 80% eff, 2.2 

MMBTUH, 1-LP steam boiler at 80% eff, 2.2 MMBTUH, 1-HP steam 

boiler at 80% eff, 2.2 MMBTUH)

20
2011 Tetratech 

Program Evaluation

Gas Boiler greater than or equal to 10 MMBTUH  (assumed an 

average of 1-HW boiler at 80% eff, 20 MMBTUH, 1-LP steam boiler 

at 80% eff, 20 MMBTUH, 1-HP steam boiler at 80% eff, 20 

MMBTUH)

20
2011 Tetratech 

Program Evaluation

Stack Dampers

Gas Boiler  less than or equal to 300 MBTUH (assumed an average 

of 1-HW boiler at 80% eff, 250 MBTUH, 1-LP steam boiler at 80% 

eff, 250 MBTUH, 1-HP steam boiler at 80% eff, 250 MBTUH)

12
2011 Tetratech 

Program Evaluation

Gas Boiler  greater than 300 MBTUH or less than 1 MMBTUH 

(assumed an average of 1-HW boiler at 80% eff, 540 MBTUH, 1-LP 

steam boiler at 80% eff, 540 MBTUH, 1-HP steam boiler at 80% eff, 

540 MBTUH)

12
2011 Tetratech 

Program Evaluation

Gas Boiler  greater than or equal to 1 MMBTUH less than 10 

MMBTUH (assumed an average of 1-HW boiler at 80% eff, 2.2 

MMBTUH, 1-LP steam boiler at 80% eff, 2.2 MMBTUH, 1-HP steam 

boiler at 80% eff, 2.2 MMBTUH)

12
2011 Tetratech 

Program Evaluation

Gas Boiler greater than or equal to 10 MMBTUH  (assumed an 

average of 1-HW boiler at 80% eff, 20 MMBTUH, 1-LP steam boiler 

at 80% eff, 20 MMBTUH, 1-HP steam boiler at 80% eff, 20 

MMBTUH)

12
2011 Tetratech 

Program Evaluation

Modulating Burners

Gas Boiler  less than or equal to 300 MBTUH (assumed an average 

of 1-HW boiler at 80% eff, 250 MBTUH, 1-LP steam boiler at 80% 

eff, 250 MBTUH, 1-HP steam boiler at 80% eff, 250 MBTUH)

20 Reference 3

Gas Boiler  greater than 300 MBTUH or less than 1 MMBTUH 

(assumed an average of 1-HW boiler at 80% eff, 540 MBTUH, 1-LP 

steam boiler at 80% eff, 540 MBTUH, 1-HP steam boiler at 80% eff, 

540 MBTUH)

20 Reference 3

Gas Boiler  greater than or equal to 1 MMBTUH less than 10 

MMBTUH (assumed an average of 1-HW boiler at 80% eff, 2.2 

MMBTUH, 1-LP steam boiler at 80% eff, 2.2 MMBTUH, 1-HP steam 

boiler at 80% eff, 2.2 MMBTUH)

20 Reference 3

Gas Boiler greater than or equal to 10 MMBTUH  (assumed an 

average of 1-HW boiler at 80% eff, 20 MMBTUH, 1-LP steam boiler 

at 80% eff, 20 MMBTUH, 1-HP steam boiler at 80% eff, 20 

20 Reference 3
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Turbulators 

Gas Boiler  less than or equal to 300 MBTUH (assumed an average 

of 1-HW boiler at 80% eff, 250 MBTUH, 1-LP steam boiler at 80% 

eff, 250 MBTUH, 1-HP steam boiler at 80% eff, 250 MBTUH)

20 Reference 3

Gas Boiler  greater than 300 MBTUH or less than 1 MMBTUH 

(assumed an average of 1-HW boiler at 80% eff, 540 MBTUH, 1-LP 

steam boiler at 80% eff, 540 MBTUH, 1-HP steam boiler at 80% eff, 

540 MBTUH)

20 Reference 3

Gas Boiler  greater than or equal to 1 MMBTUH less than 10 

MMBTUH (assumed an average of 1-HW boiler at 80% eff, 2.2 

MMBTUH, 1-LP steam boiler at 80% eff, 2.2 MMBTUH, 1-HP steam 

boiler at 80% eff, 2.2 MMBTUH)

20 Reference 3

Gas Boiler greater than or equal to 10 MMBTUH  (assumed an 

average of 1-HW boiler at 80% eff, 20 MMBTUH, 1-LP steam boiler 

at 80% eff, 20 MMBTUH, 1-HP steam boiler at 80% eff, 20 

MMBTUH)

20 Reference 3

O2 Trim Control 

Gas Boiler  less than or equal to 300 MBTUH (assumed an average 

of 1-HW boiler at 80% eff, 250 MBTUH, 1-LP steam boiler at 80% 

eff, 250 MBTUH, 1-HP steam boiler at 80% eff, 250 MBTUH)

20
2011 Tetratech 

Program Evaluation

Gas Boiler  greater than 300 MBTUH or less than 1 MMBTUH 

(assumed an average of 1-HW boiler at 80% eff, 540 MBTUH, 1-LP 

steam boiler at 80% eff, 540 MBTUH, 1-HP steam boiler at 80% eff, 

540 MBTUH)

20
2011 Tetratech 

Program Evaluation

Gas Boiler  greater than or equal to 1 MMBTUH less than 10 

MMBTUH (assumed an average of 1-HW boiler at 80% eff, 2.2 

MMBTUH, 1-LP steam boiler at 80% eff, 2.2 MMBTUH, 1-HP steam 

boiler at 80% eff, 2.2 MMBTUH)

20
2011 Tetratech 

Program Evaluation

Gas Boiler greater than or equal to 10 MMBTUH  (assumed an 

average of 1-HW boiler at 80% eff, 20 MMBTUH, 1-LP steam boiler 

at 80% eff, 20 MMBTUH, 1-HP steam boiler at 80% eff, 20 

MMBTUH)

20
2011 Tetratech 

Program Evaluation

Steam Traps 

Gas Boiler - Steam Traps  - Low Pressure - average of 10 and 15 5 Reference 4

Gas Boiler - Steam Traps  - High Pressure - average of 50 PSI and 

65 PSI
5 Reference 4

Pipe Insulation 

Insulation - Hot Water System 13
2011 Tetratech 

Program Evaluation

Insulation - Steam System 13
2011 Tetratech 

Program Evaluation

Heating System Optimization Study 

Heating System Optimization Study 0

Implementation - Boiler measures 7

Past 

Recommissioning 

projects

Implementation - Steam System measures 7

Past 

Recommissioning 

projects

Implementation - Heat Recovery measures 7

Past 

Recommissioning 

projects
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Product: Commercial Heating Efficiency; Commercial Water Heaters   

Description:

Algorithms:

Gas Energy Heating Savings (MMBTU/yr)

Variables:

density

C_p

Volume_Daily_SqFt_Usage

Days_Year

SqFt_Served

T_setpoint

T_supply

Eff_Rating_Standard

Eff_Rating_High

SL_base Standby Losses for baseline storage water heater = 13.21 BTUH per gallon of storage (Ref 7)

SL_new

1,000,000

Measure Life

Incremental Cost

NTG Net-to-gross = 100%

O&M Cost

Baseline new construction water heater

Inputs:

Building type

Square footage served by water heater

Storage capacity (gallons); 0 if tankless

BTUH input

Thermal efficiency rating

Tables:

Building Type  Applicable Days/Year 

Gallons / 1,000 ft2 / 

day

Small Office 250                                          2.3

Large Office 250                                          2.3

Fast Food Restaurant 365                                          549.2

Sit-Down Restaurant 365                                          816.0

Retail 365                                          2.0

Grocery 365                                          2.2

Warehouse 250                                          1.0

Elementary School 200                                          5.7

Jr. High/High School/College 200                                          17.1

Health 365                                          342.0

Motel 365                                          100.0

Hotel 365                                          30.8

Other Commercial 250                                          0.7

Industrial Site Specific Site Specific

Operating and Maintenance Cost is for tankless units only; annual cost =  $100 trip charge + $300 per unit for a coil flush

= a 100 gallon non-condensing storage water heater

Table 1: Annual Hot Water Use Data (Ref 3)

Conversion from BTU to Dth

Length of time the equipment will be operational = 15 years (Ref 3)

Cost of the higher efficiency option over the baseline option for the end-use customer. 

(Table 3,4)

Supply temperature of water heater = 58 deg F (1). 

Efficiency Rating of standard replacement water heater, Thermal Efficiency = 80%

Efficiency Rating of high efficiency replacement water heater, Thermal Efficiency, 

Standby Losses for efficient water heater = 8.90 BTUH per gallon of storage (ref 7)

Average daily hot water consumption, use values from Table 1 [gallons / 1,000 ft2 / 

Applicable days per year of building operation, if unkonw use values from Table 1. 

Number of Square feet served by water heater in thousands of square feet, site 

Water heater setpoint = 140 deg F (1).

Prescriptive rebates will be offered for Commercial Storage and Tankless Water Heaters (Condensing units only).

= {density x C_p x Volume_Daily_SqFt_Usage x Days_Year x SqFt_Served x 

(T_setpoint - T_supply) x ( 1/ Eff_Rating_Standard - 1 / Eff_Rating_High)  + [(SL_base - 

SL_new) x 8760 hours]} x  ( 1 MMBTU / 1,000,000 BTU)

Density of water = 8.33  lbs/gal

Specific heat of water = 1 Btu / lb - F

MN Commercial Heating Efficiency.xls

429



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Table 2: Baseline Equipment Sizing compared to New Construction Tankless

Customer Segment

Sizing multiplier for 

equivalent Storage System 

with 100 gallons of storage

Fast Food Restaurant 48%

Sit-Down Restaurant 54%

Elementary School 52%

Junior High School 88%

Motel 98%

Apartment Building 51%

Fitness Center 65%

Other 65%

Table 3:  Incremental Cost per Nameplate Input BTUH for Storage Water Heater per 100 gallons of storage
Customer Segment $/BTUH

Fast Food Restaurant 0.0326

Sit-Down Restaurant 0.0056

Elementary School 0.0056

Junior High School 0.0085

Motel 0.0056

Apartment Building 0.0340

Fitness Center 0.0085

Other 0.0144

Table 4:  Incremental Cost per Nameplate Input BTUH for Tankless Water Heater

Customer Segment $/BTUH

Fast Food Restaurant 0.0105

Sit-Down Restaurant 0.0044

Elementary School 0.0044

Junior High School -0.0049

Motel -0.0080

Apartment Building 0.0105

Fitness Center 0.0037

Other 0.0029

References:

1.  Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures Final Report, Nexant.

3.  Minnesota DER Deemed Values

4.  Bradford White RightSpec® commercial water heater sizing software

5.  Bosch tankless water heater sizing software

6.  Commercial Buildings Energy Consumption Study (CBECS), 2006

7.  AHRI Directory of Certified Product Performance; average of Standby Loss in BTUH per gallon of storage 

calculated for units with 80% or less thermal efficiency for baseline unit and <96% thermal efficiency for efficient 

unit

2.  Baseline and Energy Efficient equipment costs provided by vendors
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Product: Commercial Heating Efficiency; Furnaces

Description

Algorithms:

Furnace Savings (Dth)

Variables:

BTUH_h

BTUH_b

Hrs

EFFb

EFFh

1,000,000

Measure Life

Incremental Cost

Standard Unit 

Cost

High Efficient 

Unit Cost

Incremental 

Cost

New Energy Star Furnace => 90% AFUE, 

< 92% AFUE  $         1,866  $            3,121  $       1,254 

New Energy Star Furnace => 92% AFUE, 

< 94% AFUE  $         1,866  $            3,208  $       1,342 

New Energy Star Furnace => 94% AFUE, 

< 96% AFUE  $         1,866  $            3,296  $       1,429 

New Energy Star Furnace => 94% AFUE  $         1,866  $            3,383  $       1,517 

Inputs:

Assumptions:

References:

- Efficiency of all furnaces is Annual Fuel Utilization Efficiency ("AFUE")

4.  2006 IECC

1. MN Bin Temp Bin Hrs are taken from the "Thermal Environmental Engineering, Third Edition, Thomas H. Kuehn, 

James W. Ramsey and James L. Threlkeld, Pages 717-718, Table B.5" to determine full load equivalent hours 

(FLEH) in Minnesota area.  See Forecast furnace operating hours for calculation

2. The average baseline and high efficiency costs are based on the California DEER database & estimated 

incremental installation cost for high efficient furnaces.

3.  2007 ASHRAE HVAC Applications Handbook Chapter 36, page 36.3, Table 4 

New furnace efficiency at sea level

- Each furnace is replaced with the same size on a 1 for 1 basis.  

- Prescriptive rebates are only given for furnaces put into service, rebates are not given for backup furnaces.

- Furnaces must have a minimum efficiency of 90% AFUE for a rebate, 92% AFUE and 94% AFUE or higher 

efficiency will receive a larger rebate.

= Length of time the furnace equipment will be operational = 18 years 

(Reference 3)

= Incremental costs based on customer provided efficiency. Refer Table 

1 below.

Table 1: Incremental cost (Reference 2)

New furnace size at sea level (BTUH)

= Annual Full Load Equivalent Hours (FLEH) per year of the furnace = 

849.45 (Reference 1).

= Efficiency of Baseline furnace = 78% (Reference 4)

= Efficiency for higher efficiency furnace provided by the customer.

=Conversion from BTU to dekatherms = 1,000,000

Prescriptive rebates will be offered for new Condensing Furnaces.

= ((BTUH_b - BTUH_h) x Hrs / 1,000,000

= Rated furnace Input BTUH nameplate data for the new furnace 

provided by customer on rebate form.

= Input BTUH for the baseline furnace to generate the same output as 

the new high efficient furnace = BTUH_h x EFFh/EFFb
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Product: Lighting Efficiency     

Description:

Algorithms:

Electrical Demand Savings (Customer kW)

Electrical Energy Savings (Customer kWh/yr)

Natural Gas Savings (Dth)

Lighting Controls -Electrical Energy Savings (Customer 

kWh/yr) =(kW connected ) x (1-PAF) x Hrs x HVAC_cooling_kWhsavings_factor

Lighting Controls -Electrical Demand Savings (Customer 

kW) =(kW connected) x (1-PAF) x HVAC_cooling_kWsavings_factor

Lighting Controls -Natural Gas Savings (Dth)

Stairwell Fixtures w/Controls -Electrical Energy Savings 

(Customer kWh/yr) =(kW_saved ) x Hrs x HVAC_cooling_kWhsavings_factor

Stairwell Fixtures w/ Controls -Electrical Demand Savings 

(Customer kW) =(kW_saved)  x HVAC_cooling_kWsavings_factor

Stairwell Fixtures w/ Controls -Natural Gas Savings (Dth) =(kW_saved) x Hrs x HVAC_heating_penalty_factor

kW_saved =kW_Base - kW_EE

Hrs_Base =Hrs *HVAC_cooling_kWhsavings_factor/HVAC_cooling_kWsavings_factor

Hrs_EE =Hrs *HVAC_cooling_kWhsavings_factor/HVAC_cooling_kWsavings_factor

Variables:

Hrs

kW_Base

kW_EE

Hrs_full_power

Hrs_dimmed

kW_saved

HVAC_cooling_kWhsavings_factor

HVAC_cooling_kWsavings_factor

HVAC_heating_kWsavings_factor

CF 

Measure Life

Baseline Cost

High Efficiency Cost

kW connected

PAF

Incremental operation and maintenance cost

Inputs:

Number of Fixtures

Building type

Existence of air conditioning

= Other annual savings or costs associated with the electrical savings.  For Lighting, this consists of 

additional natural gas for heating.  Methodology given by (Reference 4).

Lighting equipment type

= Annual Operating Hours.  Hours to be obtained from Table 2. The type of facility is to be supplied by 

the customer. 

= Cooling system energy savings factor resulting from efficient lighting from Table 1.  Reduction in 

lighting energy results in a reduction in cooling energy, if the customer has air conditioning.  Existence 

=263 per year

=8497 per year

=base wattage minus the energy efficient wattage.

=(kW connected) x (1-PAF) x Hrs x HVAC_heating_penalty_factor

= ( kW_Base - kW_EE ) x Hrs x HVAC_heating_penalty_factor

= ( kW_Base - kW_EE ) x Hrs x HVAC_cooling_kWhsavings_factor

Prescriptive rebates will be offered for replacement lighting equipment.  New Construction rebates will be offered for new facilities or spaces overhauled for a new 

purpose.  

Custom rebates are available for lighting-related improvements that  are not prescriptive.

= ( kW_Base - kW_EE ) x HVAC_cooling_kWsavings_factor

= Cooling system demand savings factor resulting from efficient lighting from Table 1.  Reduction in 

lighting demand results in a reduction in cooling demand, if the customer has air conditioning.  

Existence of air conditioning to be provided by customer.

= Heating system penalty factor resulting from efficient lighting.  Reduction in lighting demand results in 

an increase in heating usage, if the customer has air conditioning. A value of -0.00088738 Dth/kWh 

given by (Reference 4).

= Baseline fixture wattage (kW per fixture) determined from deemed fixture table.

= Coincidence Factor, the probability that peak demand of the lights will coincide with peak utility 

system demand.  CF will be determined based on customer provided building type in table 2.  CF for 

Stairwell Fixtures with Occupancy Sensors calculated at 91.7 %

= High Efficiency fixture wattage (kW per fixture) determined from deemed fixture table

Stipulated power adjustment factor based on control type from Table 4.

= Cost of the baseline technology.  For Retrofit, the cost is 0 since the baseline is to continue to operate 

the existing system.  For New Construction, the cost is given in the deemed fixture table. (Reference 5)

= Length of time the lighting equipment will be operational, see Table 3 for Measure Lifetimes

= Cost of the High Efficiency technology.  Costs given in Deemed Fixture Table  (Reference 4)

Total connected fixture load, determined as the sum of stipulated fixture wattages from Deemed Fixture 

Table.  
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Assumptions:

Table 1: HVAC Interactive Factors (Reference 2)

HVAC system

HVAC_cooling_kWhsavi

ngs_factor

HVAC_cooling_kW

savings_factor

Heating only                                  1.00                         1.00 

Heating and cooling                                  1.11                         1.33 

LED Refrigerated Case Door                                  1.41                         1.41 

LEDFreezer Case Door                                  1.59                         1.59 

Table 2: Coincident Peak Demand Factors and Annual Operating Hours by Building Type (Reference 1 and 3)

Building Type CF

Annual Operating 

Hours

Office 78% 3435

Restaurant 94% 4156

Retail 94% 3068

Grocery/Supermarket 94% 5478

Warehouse 96% 2388

Elemen./Second. School 73% 2080

College 71% 5010

Health 84% 3392

Hospital 84% 4532

Hotel/Motel 51% 2697

Manufacturing 96% 5913

Other/Misc. 96% 2278

24-Hour Facility 94% 8234

Safety or Code Required 100% 8760

Night Time Exterior (LED Canopy/Soffit Lights Only) 0% 4380

Parking Garages 100% 8760

Table 3: Measure Lifetimes in Years (Reference 4)

Measure Lifetime in  Years

CFL less than 19W 5

Low Wattage T8 Lamps 8

Integrated 25W Ceramic Metal Halide 7

T8 Lighting Systems 20

T5 Lighting Systems 20

Lighting Controls 8

Stiarwell Fixtures with Occupancy Sensors 14.4

Table 4: Stipulated Power Adjustment Factors (Reference 1 and 7)

Control Type PAF

no controls 1.00                                 

Occupancy Sensor - Wall Mount 0.70                                 

Occupancy Sensor - Ceiling Mount 0.70                                 

Daylighting - Continuous Dimming 0.70                                 

Daylighting - Multiple Step Dimming 0.80                                 

Daylighting - On/Off 0.90                                 

Table 5: Coincidnece Factors For Traffic Signals (Reference 8)

LED Lamp Type CF

Red Balls, always changing or flashing 0.55                                 

Red Arrows 0.90                                 

Green Arrows 0.10                                 

Green, always changing or flashing 0.43                                 

Flashing Yellow 0.50                                 

Yellow 0.02                                 

"Hand" Don't Walk Signal 0.75                                 

"Man" walk Signal 0.21                                 

- Each replacement lighting fixture is going in on a one-for-one basis for existing fixtures.  New construction fixtures are put in on a one-for-one basis instead of 

lower efficiency options.
- In the Technical Assumptions, one will note that the Operating Hours does not appear, but rather a modified version.  The methodology defines kW Savings on 

the basis of difference in kW with the HVAC Cooling demand factor.  The Annual Energy Savings takes into account any heating that has to be added.
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Incandescent Lamp Wattages

Year 100W 75W 60W 40W

2013 0.0805                             0.0645                    0.0550 0.0370

2014 0.0760                             0.0575                    0.0485 0.0330

2015 0.0720                             0.0530                    0.0430 0.0290

0.0762                             0.0583                    0.0488 0.0330

References 

1. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures Final Report, Nexant. CF and hours

3. Technical Reference User Manual No. 2004-31, Efficiency Vermont, 12/31/04. CF and Hours

4. Deemed Savings Database, Minnesota Office of Energy Security, 2008. CF, Hours, kW, Costs, Measure life

5. Net-to-Gross factor from National Energy Efficiency Best Practices Study(http://www.eebestpractices.com)

6. Lighting Efficiency input wattage guide, Xcel Energy, July, 2008, kW

7.  CL&P and UI program Savings Documentation modified for 3022 Daylight Hours in Denver CO

8. 2010 Ohio TRM (created by Vermont Energy Investment Corporation) Coincidence factors for Traffic Signals

2. HVAC Interactive Factors developed based on the Rundquist Simplified HVAC Interaction Factor method for Minnesota, 

presented on page 28 of the 11/93 issue of the ASHRAE Journal - "Calculating lighting and HVAC interactions".
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Product: Motor & Drive Efficiency     

Description:

Algorithms:

Motor Electrical Energy Savings (Customer kWh) 

Motor Electrical Demand Savings (Customer kW)

VFD Drive Electrical Energy Savings (Customer kWh) 

VFD Drive Electrical Demand Savings (Customer kW)

Constant Speed Motor Controller Electrical Energy 

Savings (Customer kWh)

Constant Speed Motor Controller Electrical Demand 

Savings (Customer kW)

Variables:

Hrs

LF_Motors

LF_Drives

HP

High_Eff

Standard_Eff 

%_Savings_Drives

kW_per_HP

Conversion

Coincidence Factor 

Measure Life

Baseline and incremental cost assumptions

Incremental operation and maintenance costs or savings

Incremental cost

= 0 value assumed for this product

Motors - see Deemed Motor Table 6.  VFDs - see Deemed ASD Table 7.  Motor 

Controllers - see Deemed Motor Controller Table 3.

= Probability that peak demand of the motor will coincide with peak utility system 

demand.  78% will be used for prescriptive rebates in motors, drives and contant speed 

motor controllers on all applications except escilators which will use a reduction of .046 

kW/HP of peak reduction, see Reference 2 & 11.

= Length of time the motor/drive will be operational = 20 years for new, replacement 

motors, CS motor controllers & 15 years for VFDs, (Reference 3,11)

= The customer will provide the model and serial number of the motor and from that the 

size, type and rpm of the motor/drive will determine the deemed baseline cost or 

incremental cost. (Reference 8-motor replacement, and VFDs , 10-CS Motor 

Controllers, and 13-EC Motors)

= Efficiency of standard replacement motor as percentage (0 - 100).  Plan A is NEMA 

Premium.  Plan B is EPACT.  Plan B Enhanced is EPACT.  Efficiencies shown in 

Deemed Motor Tables.  Based on customer provided motor size, speed, and type.

= Average savings achieved by installing a variable frequency drive on a fan or 

pumping motor.  33% will be used for prescriptive drive rebates. (Reference 5)

= Demand savings per horsepower for constant speed motor controller applications.  

We will use 0.10 for escalators (Reference 9) and 0.013 for all other qualifying 

applications (Reference 10)

= Standard conversion from horsepower to kW.  1 HP = .746 kW

= Motor load factor as percentage (0 - 100).  The assumed value of 75% will be used 

for prescriptive motors.  (Reference 3)

= Drive load factor as percentage (0 - 100).  The assumed value of 75% will be used 

for prescriptive pumping drives and 65% will be used for prescriptive fan drives.  

(Reference 5)

= Rated motor horsepower provided by customer on rebate form.

= Efficiency of high efficiency replacement motor as percentage (0-100).  Plan A high 

efficiency is NEMA Premium plus 1%.  Plan B high efficiency is NEMA Premium.  Plan 

B Enhanced high efficiency is NEMA Premium plus 1%.  Efficiencies shown in the 

Deemed Motor Tables. The customer will provide the model and serial number of the 

motor along with actual nameplate efficiency from the new motor.  If the actual 

efficiency is not provided by the customer, it will be determined from specification 

sheet.

= Annual operational hours per year of the motor.   Deemed values are used for hours 

based on the type and use of the motor as seen in Tables 1, 2, & 3.  The customer 

provides the following information on the rebate form (HP, Industrial/non industrial, 

building type, and compressor/pump/fan/other)

= HP x LF_Drives x Conversion x  ( 1/Standard_Eff)  x %_Savings_Drives

= HP x kW_per_HP x Hrs

= HP x kW_per_HP

Prescriptive rebates will be offered for new motors (Plan A) up to 500 hp and replacement of currently operating motors (Plan B) up to 500 hp, 

installation of new variable frequency drives (VFD) up to 200 hp, replacement of standard refrigeration evaporator fan motors with electronically 

commutated motors (ECM) and Constant Speed Motor Controllers up to 500HP.

= HP x LF_Motors x Conversion x  ( 1/Standard_Eff - 1/ High_Eff )  x Hrs

= HP x LF_Motors x Conversion x  ( 1/Standard_Eff - 1/ High_Eff )

= HP x LF_Drives x Conversion x  ( 1/Standard_Eff)  x Hrs x %_Savings_Drives
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Inputs:

For Motors:

New motor model and serial number (HP, efficiency, type, and speed can then be looked up in a database)

Application of motor (Industrial/non Industrial)

For Variable Frequency Drives (VFD):

Size, speed, type and use of motor drive is connected to

Application of motor (Industrial/non Industrial)

For Constant Speed Motor Controllers:

Size of motor

Application of motor (Escalator/Other that qualify)

Assumptions:

- Prescriptive rebates are only given for motors put into service, rebates are not given for backup motors.

- Rebates do not apply to rewound or repaired motors.

Table 1: Operating Hours by Motor Size, Industrial Applications (5)

HP Fans Pumps

Air 

Compressor Other

1 4,550                3,380                1,257            2,435          

1.5 4,550                3,380                1,257            2,435          

2 4,550                3,380                1,257            2,435          

3 4,550                3,380                1,257            2,435          

5 4,550                3,380                1,257            2,435          

7.5 4,316                4,121                2,131            2,939          

10 4,316                4,121                2,131            2,939          

15 4,316                4,121                2,131            2,939          

20 4,316                4,121                2,131            2,939          

25 5,101                4,889                3,528            3,488          

30 5,101                4,889                3,528            3,488          

40 5,101                4,889                3,528            3,488          

50 5,101                4,889                3,528            3,488          

60 6,151                5,667                4,520            5,079          

75 6,151                5,667                4,520            5,079          

100 6,151                5,667                4,520            5,079          

125 5,964                5,126                4,685            5,137          

150 5,964                5,126                4,685            5,137          

200 5,964                5,126                4,685            5,137          

250 7,044                5,968                6,148            6,102          

300 7,044                5,968                6,148            6,102          

350 7,044                5,968                6,148            6,102          

400 7,044                5,968                6,148            6,102          

450 7,044                5,968                6,148            6,102          

500 7,044                5,968                6,148            6,102          

- Each motor is replaced with the same size on a 1 for 1 basis.  Motors replaced with different sizes can participate in the Custom Efficiency 

product.

- Prescriptive rebates are only given to variable frequency drives installed on centrifugal pump or fan applications.

- Constant speed motor controllers are only eligible if installed on escalators, or industrial/commercial applications that cannot be shut of or slowed 

down during normal business operation, and operate at a load factor of less than 20% more than 65% of the time.

Equipment is installed

Building type where motor is installed for non industrial motors

Use of motor (pump, fan, other) for non industrial motors

Equipment is installed

Building type where motor is installed for non industrial motors

Use of motor (pump, fan, other) for non industrial motors
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Building Type Operating Hours

Office HVAC Pump 2,000                

Retail HVAC Pump 2,000                

Hospitals HVAC Pump 2,754                

Elem/Sec Schools HVAC Pump 2,190                

Restaurant HVAC Pump 2,000                

Warehouse HVAC Pump 2,241                

Hotels/Motels HVAC Pump 4,231                

Grocery HVAC Pump 2,080                

Health HVAC Pump 2,559                

College/Univ HVAC Pump 3,641                

Office Ventilation Fan 6,192                

Retail Ventilation Fan 3,261                

Hospitals Ventilation Fan 8,374                

Elem/Sec Schools Ventilation Fan 3,699                

Restaurant Ventilation Fan 4,155                

Warehouse Ventilation Fan 6,389                

Hotels/Motels Ventilation Fan 3,719                

Grocery Ventilation Fan 6,389                

Health Ventilation Fan 2,000                

College/Univ Ventilation Fan 3,631                

Office Other Application 4,500                

Retail Other Application 4,500                

Hospitals Other Application 4,500                

Elem/Sec Schools Other Application 4,500                

Restaurant Other Application 4,500                

Warehouse Other Application 4,500                

Hotels/Motels Other Application 4,500                

Grocery Other Application 4,500                

Health Other Application 4,500                

College/Univ Other Application 4,500                

Building Type and motor application Escalator Industrial

Incremental 

Cost

5 4,500 2,435 $918

7.5 4,500 2,939 $918

10 4,500 2,939 $918

15 4,500 2,939 $918

20 4,500 2,939 $933

25 4,500 3,488 $1,012

30 4,500 3,488 $1,091

40 4,500 3,488 $1,300

50 4,500 3,488 $1,497

60 4,500 5,079 $1,796

75 4,500 5,079 $1,943

100 4,500 5,079 $2,389

125 4,500 5,137 $3,087

150 4,500 5,137 $3,784

200 4,500 5,137 $4,555

250 4,500 6,102 $4,655

300 4,500 6,102 $4,755

350 4,500 6,102 $4,855

400 4,500 6,102 $4,955

450 4,500 6,102 $5,055

500 4,500 6,102 $5,155

References:

7. not used

8. Average cost for VFD's and Motor Cost information from April 2011 effort local vendors

9. Engineering analysis performed by Xcel energy on installation of 164 controllers, Colorado custom project 404, 2009.

12. Rewind Costs from http://www.greenmotors.org/downloads/RTFSubmittalMay_08%20_2_.pdf website

11. Comprehensive Process and Impact Evaluation of the (Xcel Energy) Colorado Motor and Drive Efficiency Program, FINAL, March 28, 2011, 

TetraTech

4. United States Industrial Electric Motor Systems Market Opportunities Assessment, EERE, US DOE, Dec 2002 - Source for operating hours for 

industrial motors and source for load factor (Table 1-18 and 1-19)

5. Office of Industrial Electric Motor Systems Market Opportunities Assessment : Department of Energy (assessment of 265 Industrial facilities in 

1997) - Source for VSD opportunity in the US market along with Load Factors for Fans and Pumps along with average savings.

6. NWPCC (Northwest Power Conservation Council) RTF's (Regional Technical Forum) Archived Measures - Source for full motor cost

10. Methodology for demand savings from Esource TAS-F-1, March 2007 - Identifying Cost-Effective Applications for Motor Voltage Controllers

Table 3: Operating Hours & Incremental Cost for Motor Controllers by Application, Non-industrial (Reference 4 ,10)

1. CEE (Consortium for Energy Efficiency) Premium Efficiency Motors Initiative - Source for premium motor efficiencies, EPAct Standard Motor 

Efficiencies and baseline/incremental costs

2. NYSERDA (New York State Energy Research and Development Authority), Energy $mart Programs Deemed Savings Database  - Source for 

Coincidence Factor

3. Efficiency Vermont's Technical Reference User Manual, 2004 - Source for operating hours for non-industrial motors (p.15) and source for 

measure life, Source for load factor (75%) and baseline/incremental costs

Table 2: Operating Hours by Application for all products other than motor controllers, Non-industrial (3)

Motor & Drive Efficiency Colorado

437



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Process Efficiency

Description:

Algorithms:

References:

Average Participant Size for the Cooling, Lighting Redesign, Compressed Air, and Boilers components were scaled up from those of the end use 

programs to reflect the predicted average participant in the Process Efficiency program.

The Process Efficiency Business  Program targets energy intensive processes at large industrial facilities  Customers who implement identified  upgrades 

may receive rebates for large process changes that are not completed through Custom Efficiency or the prescriptive programs.  

Electrical energy savings, electrical demand savings and gas savings will be calculated based on the methodologies presented in each of the end use 

programs.  Please consult the the Deemed tabs of the other end uses for more details.
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Product: Recommissioning   

Description:

Algorithms:

References:

1.  "Recommissioning Persistence - Task 1 Benchmarking Deliverable  040607.pdf", created by NEXANT, March 6, 2007.

Recommissioning is a program that involves a Study phase and an Implementation phase.  The customer may apply for rebate under the 

Recommissioning Program. Each Recommissioning project will be analyzed individually by Xcel Energy.  A qualified engineering vendor will perform the 

study and provide a report and technical calculations to Xcel Energy for review. Analysis will be based on standard engineering methodologies.  

Customer may also submit for implementation a proposed "Fast Track" project without going through the Recommissioning Study phase, as long as 

they have performed a study.  Recommissioning projects do not need to pass a Societal cost benefit test on a project by project basis.  

Electric and Gas energy savings and electrical demand savings will be calculated by a study vendor based on the project specific details.  Each project 

will undergo an engineering review by Xcel Energy in accordance with standard engineering practices.  

MN Recommissioning.xls

439



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Self-Direct   

Description:

Algorithms:

Measure life and operation and maintenance savings will be calculated for each project.

Electrical energy savings and electrical demand savings will be calculated based on the actual savings from a project.

The Self-Direct program will provide large commercial and industrial customers in Minnesota the opportunity to self-fund electric energy 

conservation projects at their facilities.  Customers who engineer, implement, and commission qualifying projects will receive rebates to offset 

their costs to implement efficient projects.
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Product: Turn Key Services

Description:

Algorithms:

Prescriptive or Custom Basis

Variables:

Life Time

CF

Electrical energy savings,electrical demand savings and gas savings will be calculated based on the 

methodologies presented in each of the end use products.

Turn key is a program that involves an Assessment or Study phase and an Implementation phase.  The customer may apply for direct impact rebates 

based on the existing program portfolio offerings under the Turn Key Program. Each Turn Key project will receive implementation assistance through Xcel 

Energy.  A qualified project management vendor will assist the customer with the implemmentation of the project.   Customer may also submit for 

implementation a project that was identified through a previous study.  Turn Key prescriptive measures do not need to pass a Societal cost benefit test on 

a project by project basis.

Persistence of the Turn Key product (product life) will use the prescriptive product lfe for any prescriptive 

measures and determine the product life for any Custom measures on a project by project basis. 

Coincidence Factor = Probability that the measure peak demand reduction will occur at the same time as the 

grid peak demand.  We will use the prescriptive CF for any prescriptive measures and determine the CF for 

any Custom measures on a project by project basis. 
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Product: Electric Rate Savings

Description:

Algorithms:

Electrical Demand Savings (Customer kW) = Average kW per customer

Electrical Energy Savings (Customer kWh) = Average kW per Unit x Full Load Hours of Operation

Peak Coincident kW at the Customer (PC_KW_CUST) = Customer kW x CF

Variables:

Average kW per customer = Contracted Demand Reduction.  Amount of electric load reduction 

pledged by the customer. Average is 200 kW (Reference 1)

Full Load Hours of Operation Full Load Hours of Operation = 18, the equivalent full load hours during a 

typical year that a customer achieves energy savings at the Contracted 

Demand Reduction by controlling their electric load. (Reference 2)

CF Coincidence Factor = 47.5%, percentage of the kW savings that occur 

during the annual hour of system peak (Reference 1)

Life of Product = Length of contract period = 5 years 

Inputs:

-Contracted Demand Reduction

-Rate Group

References:

(1) Market Operations Peak Control goals

(2) Control Period history along with customer survey data

Participants receive a monthly discount on their demand charges in return for reducing electric loads when notified by Xcel Energy.
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Product: Saver's Switch for Business

Description:

Prescriptive rebates will be offered to customers who install a Saver's Switch on their AC system.  

Algorithms:

Electrical Demand Savings (Customer kW) = Tons per Unit * kW per Ton

Electrical Energy Savings (Customer kWh) = Customer kW x Full Load Hours of Operation

Peak Coincident kW at the Customer (PC_KW_CUST) = Customer kW x CF

Variables:

Tons per Unit = A/C Tons per Unit. 6.73 per customer database.

kW per Ton = 1.17 kW per Ton (Reference 1)

Full Load Hours of Operation = Full Load Hours of Operation = 1.6 for a single stage customer 

and 1.0 for a multi-stage customer. Full Load Hours of Operation 

are the equivalent full load hours during a typical year that a 

Switch achieves energy savings at the Average kW per Unit by 

controlling an a/c unit during a typical year. (Reference 2)

CF Coincidence Factor  = Percentage of the kW savings that occur 

during the annual hour of system peak. = 25.6%.    Based on 

analysis of metered data for actual historical Business Saver's 

Switch customers.

Measure Life = Length of time the switch will be operational = 15 years 

Inputs:

-Number of units with switch installed and the tons of those units.

References:

(1) Xcel Energy Cooling Product Average Baseline for 6 ton DX unit

(2) Xcel Energy Market Operations Projection
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Product:  Energy Efficient Showerheads

Description:

Algorithms:

Total Natural Gas Savings - ( Dth) 

Modified Natural Gas Savings - (Dth) 

Total Electric Energy Savings - (kWh) 

Modified Electric Energy Savings - (kWh) 

Aerator Electric Savings (Customer kWh)

Aerator Electric Savings (Modified Customer kWh)

Aerator Gas Savings (Dth)

Aerator Gas Savings (Modified Dth)

Conversion

Conversion

Variables:

CF

Hrs_Hot water_use_Baseline

Hrs_Hot water_use_Eff

% Electric HW heating (Reference 6)

% Gas HW heating (Reference 6)

Incremental Costs 

Non-Energy O&M savings

Total Natural Gas Savings - ( Dth) 

Modified Showerhead Natural Gas Savings - (Net 

Dth/unit) 

Total Electric Energy Savings - (Customer kWh) 

Modified Electric Energy Savings - (Customer kWh)

Gas/Electric split

Gas_Factor

Elec_Factor

GPY_ Total Saved  

GPY_ Hot Water Saved

Delta_T

HGE

Showerhead replacement

Kitchen Aerator replacement

Bath Aerator replacement

Water heating efficiency - natural gas

Water heating efficiency - electric

One 2.5 gpm showerhead replaced with one 1.5 gpm showerhead

59% federal minimum manufacturer's standard

90% federal minimum manufacturer's standard

One 2.2 gpm aerator replaced with one 1.0 gpm aerator

One 2.2 gpm aerator replaced with one 1.5 gpm aerator

= Gallons per year of total water saved with 1.5 gpm showerhead = 3,806 gallons per year.

= Gallons per year of hot water saved with 1.5 gpm kitchen aerator = 1,014 gallons per year

= Gallons per year of hot water saved with 1.0 gpm bath aerator = 1,738 gallons per year

(Reference 1, 2)

= Gallons per year of hot water saved with 1.5 gpm showerhead = 2,135 gallons per year. 

= Gallons per year of hot water saved with 1.5 gpm kitchen aerator = 657 gallons per year. 

= Gallons per year of hot water saved with 1.0 gpm bath aerator = 1,127 gallons per year

(Reference 1, 2)

= Change in temperature of water from incoming water temperature to water heater 

temperature setting.  Delta_T is 74 degrees F. (Reference 1,2)

= Heat generation efficiency based on Minimum Federal Efficiency Standards for water 

heater efficiency. Used value of 0.59 for gas; value of 0.90 for electric  (Reference 6 )

Gas multiplying factor = 0.93 (based on Gas/Electric split above)

We assume that 93% of the houses use gas to heat water and 7% of houses use electric to 

heat water.  For each showerhead that is distributed we will take credit equal to 7% of the 

electric savings and 93% of the gas savings.  We will not determine what type of fuel is 

used to heat water in each house that receives a showerhead (Reference 8.)

Electric multiplying factor = 0.07 (based on Gas/Electric split above)

93%

See Table 1 below

See Table 1 below 

= (GPY_Hot Water Saved x Delta_T x 8.33) / HGE / 1,000,000)

= Total Natural Gas Savings x Gas Factor

= (GPY_Hot Water Saved x Delta_T x 8.33) / (3412 x HGE) 

=( (Total Customer kWh/yr)  ) x Elec_Factor

=  Total Electric Energy_baseline / 4.5 kW water heater element  =   (GPY_Hot 

Water_Baseline x Delta_T x 8.33) / (3412 x HGE)  / 4.5 kW

baseline Showerhead =  238 hours

Baseline Aerator (both Kitchen and Bath) = 92 hours

7%

=  Total Electric Energy_Eff / 4.5 kW water heater element  =  (GPY_Hot Water_Eff x 

Delta_T x 8.33) / (3412 x HGE)  / 4.5 kW

Eff Showerhead =  143 hours

Eff 1.5 gpm Aerator (Kitchen)  = 63 hours

Eff 1.0 gpm Aerator (Bath)  = 42 hours

1 Dth = 1,000,000 Btu

kWh = 3,412 Btu

= Coincidence Factor, the probability that peak demand of the hot water heater will coincide 

with peak utility system demand.  A CF of 0.0 will be used for showerheads and aerators. 

= Total Electric Energy Savings x 7.0% = 55 kWh/kit

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Gas/1,000,000

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Gas x % G HW/1,000,000

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Electric /3412

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Electric /3412 x %Elec HW

= Total Natural Gas Savings x 93.0% Nat. Gas = 3.8 Dth/kit

= Baseline Consumption - Energy Eff Consumption = 429 + 132 + 226 = 787 kWh/kit

Residential customers are eligible to receive a free kit containing a high-efficiency showerhead, kitchen aerator, and bath lavatory aerator to reduce 

energy and water use.  Because we will not be able to determine how (gas or electric) each customer heats their water, we will assume that 93% of 

the units go to houses that use gas to heat water and 7% of units go to houses that use electricity to heat water. 

= Baseline consumption - Energy Eff consumption = 2.23 + 0.69 + 1.18 = 4.2 Dth/kit
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Inputs:

Showerhead shipped

1.5 gpm Aearator shipped

1.0 gpm Aearator shipped

Assumptions:

Tables:

Table 1: Incremental capital costs, Operation and Maintenance costs

Showerhead plus Teflon 

Tape 1.5 gpm Aerator 1.0 gpm Aerator

2013 Incremental Costs $2.83 $1.30 $0.42

2014 Incremental Costs $2.83 $1.34 $0.44

2015 Incremental Costs $2.97 $1.36 $0.46

2013 O & M Costs (Reference 7) $26.35 $7.02 $12.03

2014 O & M Costs (Reference 7) $26.35 $7.02 $12.03

2015 O & M Costs (Reference 7) $26.35 $7.02 $12.03

Table 2: Measure Life

Shower Head = 6 years (Reference 5)

Low Flow Aerators = 5 years (Reference 5)

References:

7. St. Paul Water Rates from http://mn-stpaul.civicplus.com/DocumentView.asp?DID=3493

8.  Xcel Energy Home Use Study 

9.  SPS New Mexico Residential Showerhead Pilot Report dated 10/21/2010

- Water heating efficiency is based on federal minimum manufacturer's standards for a 40 gallong storage tank type heater of 59% for natural gas 

and 90% for electric.

- 93% of the houses use gas to heat water and 7% of houses use electric to heat water.  For each showerhead that is distributed we will take credit 

equal to 7% of the electric savings and 93% of the gas savings.  We will not determine what type of fuel is used to heat water in each house that 

receives a showerhead and aerator kit (Reference 8.)

1. Department of Energy Domestic Hot Water Appliance Calculator

2. "The effects of variation in body temperature on the preferred water temperature and flow rate during showering”  Authors: Tadakatsu Ohnaka,  

Yutaka Tochihara, Yumiko Watanabe.  Affiliations:   a) Department of Physiological Hygiene, The Institute of Public Health, Minato-ku, Tokyo, 

Japan;  b) Faculty of Home Economics, Jissen Women's University, Hino, Tokyo, Japan.

3. Handbook of Water Use and Conservation, Denver Water Conservation

4. Xcel Energy Customer End Use Study 2006

5. California Measurement Advisory Committee (CALMAC)

6. http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/htg_products_frmwk_presentation_2007-01-10ver4.pdf
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Product: Energy Feedback

Description:

Algorithms:

Electrical Energy Savings (Customer kWh)

Electrical Demand Savings (Customer kW)

Natural Gas Energy Savings (Customer 

Dth)

Variables:

Group_A

Group_B

Control_Groups

Attrition Rate

Group_Consumption

Group_Rebate_Product_Participation

Note: Calculation methodology 

CF

NTG

Total number of hours in one year

Measure Life

O&M savings

References:

Needed from Customer/Vendor/Administrator for Calculations:

= Coincidence Factor = 68%; probability that conservative electric behaviors 

will occur during the peak period hours. 

Group of 15,000 of electric and gas participating customers receiving internet 

delivered reports and web feedback on their energy use. 

Uninformed random sample of gas & electric customers receiving no specific 

information or treatment from this program of similar size to Participant group.

Group of 135,000 of electric and gas participating customers receiving 

periodic paper reports of feedback on their energy use. In addtion, 55,000 

electric-only customers may be added to this group in 2015.

= (Group_Consumption - Group_Rebate_Product_Participation)Control_Group 

- (Group_Consumption - Group_Rebate_Product_Participation)Test Group, 

Dth

= Customer kWh / 8760 (Actual kW demand is determined with actual load 

data from participants, residential load curve data and system coincident data 

after the fact)

= (Group_Consumption - Group_Rebate_Product_Participation)Control_Group 

- (Group_Consumption - Group_Rebate_Product_Participation)Test Group, 

kWh as determined through multi-variate regression analysis with a fixed 

effect.

Program will employ energy use feedback to customer groups and measure the difference in energy use between 

Participants that receive Home Energy Reports and a simalarly sized Control Group that does not. Program will include 

residential customers with both gas and electric service from Xcel.

5% per year of customers who leave the program

Results of ongoing muti-variate regression analysis from vendor for Participant and Control groups 

Net to Gross = 100%

= 8760

= Measure life is assumed to be 3.0 years. 

= Operation and Maintenance savings are assumed to be zero.

Gross consumption for each group (A, B or Control), kWh and Dth resulting 

from multi-variate regression analysis of participant and control.

Energy savings generated by participation in our rebate products for both 

Participant and Control groups, kWh and Dth. Rebated product participation 

from other products, (e.g.new furnace), are savings that will be included in the 

regression anlysis and deducted from the EFP results if statsitaclly sigficant. 

DSM Product participation from other Public Service DSM products will come 

from Company database, kWh and Dth.

Calculations of energy use are in units of average energy use/customer-yr 
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Product: ENERGY STAR Homes 

Description:

Algorithms:

Envelope Measures Electric Energy 

Savings (kWh), Electric Demand Savings 

(kW) and Natural Gas Savings (Dth)

ECM Furnace Fan Efficiency Electric 

Energy Savings (kWh) and Electric Demand 

Savings (kW)

Efficient Lighting Electric Energy Savings 

(Customer kWh)

Efficient Lighting Electric Demand Savings 

(Customer kW)

20 CFLs Electric Energy Savings (kWh) and 

Electric Demand Savings (kW)

Clothes washer natural gas savings (Dth), 

electric demand (kW) and electric energy 

savings (kWh)

Dishwasher natural gas savings (Dth) 

electric demand (kW) and electric energy 

savings (kWh)

Refrigerator electric demand (kW) and 

electric energy savings (kWh)

= Number_of_Bulbs x (kW_base - kW_EE) x Lamp_Hrs

= Number_of_Bulbs x (kW_base - kW_EE)

The ENERGY STAR Homes program provides free inspection and testing services to regular home builders who construct homes to ENERGY STAR 

standards. Subsidized home builders receive the same services listed and are eligible for a rebate if the house meet an air tightness threshold of 0.15 

CFM/surface area.  Additionally, prescriptive electric rebates are offered to regular and subsidized builders for installing ENERGY STAR appliances and 

CFL bulbs. Single-family, duplex, triplex, fourplex, town homes or condo units that have individual heating systems and residential meters that receive 

electric and/or gas service from Xcel Energy are eligible to participate in the program.  Credit for single fuel customers will only be calculated for the fuel 

served by Xcel Energy.

To obtain a prescriptive electric rebate of up to $500 dollars, regular and subsidized builders must install a combination of three items from the following 

list: ECM or variable speed furnace fan or air handler, ENERGY STAR clothes washer, dishwasher, refrigerator and 20 ENERGY STAR rated fixtures or 

bulbs

The subject home will be modeled and tested to determine whether it meets the ENERGY STAR standards, 

and quantify the level of energy savings are achieved.  The Electric Energy Savings (kWh), Electric Demand 

Savings (kW) and Natural Gas Savings (Dth) for the envelope measures be determined from the modeled 

savings of the individual home. 

Energy savings are 621 kWh and demand savings are .250 kW.

Energy and demand savings and annual hours of operation for compact fluorescent lamps are based on 

twenty (20) CFLs installed at the WECC average watts/bulb.  Energy savings and demand savings vary by 

year (2013, 2014 and 2015), see Table 2.

Energy savings for the clothes washer were based on the Energy Star Clothes washer Savings Calculator: 

http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers.  This assumed a gas water heater 

home, so savings are calculated for both gas and electric.  Savings are 0.9 Dth, 0.066 kW and 26 kWh.

Energy savings for the dishwasher were based on the Energy Star Dishwasher Savings Calculator: 

http://www.energystar.gov/index.cfm?c=dishwash.pr_dishwashers.  This assumed a gas water heater home, 

so savings are generated for gas and electric.  Savings are 12.7 Dth, .358 kW and 77 kWh.

Energy savings for the refrigerator were based on the Energy Star Refrigerator Savings Calculator: 

http://www.energystar.gov/index.cfm?c=refrig.pr_refrigerators.  Savings are 93 kWh and 0.011 kW.
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Variables:

CF

kW_EE

kW_Base

Lamp_Hrs

Envelope O&M savings

Appliance Water O&M savings -Total 

Appliance Water O&M savings -Gas 

Appliance Water O&M savings -Electric

Inputs:

Envelope measure kW, kWh, and Dth savings

Was ECM furnace fan measure completed

Was 20 CFL measure completed?

Was clothes washer measure implemented?

Was dishwasher measure implemented?

Was refrigerator measure implemented?

Assumptions:

No existing CFLs in new home

All homes have gas fuels hot water heaters

Tables:

Table 1. Measure Life, Cost, and Coincidence Factor

Type of measure:
Measure life:

Incremental 

cost:

Coincidence 

factor:

Gas Envelope Measures

Energy Star New Homes (Regular) - Combo 20.00
 $                2,800 N/A

Energy Star New Homes (Low Income) - 

Combo
20.00

 $                1,900 N/A

Energy Star New Homes (Regular) - Gas 

only
20.00

 $                2,800 N/A

Energy Star New Homes (Low Income) - 

Gas only
20.00

 $                1,900 N/A

Gas Prescriptive Measures

Energy Star Clothes Washer 11.00  $                   200 N/A

Energy Star Dishwasher 11.00  $                     25 N/A

Electric Prescriptive Measures

ECM Furnace Fan Efficiency 15.00  $                   750 100.00%

CFLs-Quantity of 20 (Required) 8.49  $                       2 8.00%

Energy Star Clothes Washer 11.00  $                   200 4.47%

Energy Star Dishwasher 11.00  $                     25 2.45%

Energy Star Refrigerator 13.00  $                     35 100.00%

Electric Envelope Measures

Energy Star New Homes (Regular) - 

Electric Only Customer 20.00  $                2,800 100.00%

Energy Star New Homes (Low Income) - 

Electric Only Customer 20.00  $                1,900 100.00%

Energy Star New Homes (Regular) - Combo 

Customer 20.00  $                2,800 100.00%

Energy Star New Homes (Low Income) - 

Combo Customer 20.00  $                1,900 100.00%

Average (kW) for the incandescent bulbs that the energy efficient lights / CFL's will replace.  Varies by year - 

See Table 2.

Total O & M savings for clothes washer = $48.32 of which 9% is allocated to electric = $4.39; Total O & M 

cost for the Dish Washer = $2.98 of which 17% is allocated to electric = $0.51

Coincidence Factor = the probability that peak demand of the lights will coincide with peak utility system 

demand from Table 2

Operation and Maintenance electric envelope savings for gas or electric only customers will be custom 

calculated.  Envelope O&M savings for combo gas and electric customers is assumed to be 0.

Total O & M savings for clothes washer = 6,978 gallons/yr saved x $0.00693/gallon = $48.32 /yr

Total O & M cost for the Dish Washer = 430 gallons/yr saved x 0.00693/gallon = $2.98/yr

Total O & M savings for clothes washer = $48.32 of which 91% is allocated to gas = $43.93; Total O & M 

cost for the Dish Washer = $2.98 of which 83% is allocated to gas = $2.47

 Average (kW) for the energy efficient lights / CFL's installed. See Table 2.

Annual Operational Hours of the CFL's or other energy efficient lamp installed.  See Table 2.
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Table 2. Deemed Watts for CFL 

Replacement (Reference 17) quantity

DER Baseline 

Watts per Bulb

DER Baseline 

Watts

Energy Efficient 

CFL Watts

Operational 

Hours

2013 CFLs 20 58.50                  1,170.03                301.76 814.47

2014 CFLs 20 52.27                  1,045.40                301.76 814.47

2015 CFLs 20 46.73                  934.62                   301.76 814.47

Table 3: Existing lighting wattage for residential lights (Reference 17)

CFL Wattage Range

Replaced 

Incandescent 

Bulb Wattage 

(2013)

Replaced 

Incandescent 

Bulb Wattage 

(2014)

Replaced 

Incandescent Bulb 

Wattage (2015)

LED Wattage 

9 - 12 37.0 33.0 29.0 10.00

13 - 16 55.0 48.5 43.0 13.00

17 - 22 64.5 57.5 53.0 n/a

23 - 30 80.5 76.0 72.0 n/a

31 - 52 150 150 150.0 n/a

References:

2. 2006 Residential Energy Use Colorado Service Area - Xcel: Bruce Neilson

3. American Housing Survey for Denver - US Census Bureau

4. Xcel Energy CO DSM Potential 2006 - prepared by Kema

6. RS Means Repair and Remodeling 2007 at a cost of $0.028 per square foot per increase in R-value. 

7. National Energy Audit Tool (NEAT) and Frontier estimates.

8. EEBP web site - Tacoma Residential Weatherization program.

9. US Lighting Market Characterization Study performed for the Department of Energy in 2002

10. MEEA/ES Change A Light campaign 

info

11. Xcel Energy estimate

13. California Energy Commission's Database for Energy Efficient Resources (DEER)

14. www.energystar.gov

15. DOE 2007

16. Appliance Magazine, September 2007

17. DER Agreement with Joe Plummer.  Based on a DOE report table

18.  US DOE, US Lighting Market Characterization, Navigant Consulting, 2010.  Annual operating hours

1. California Measurement Advisory Committee (CALMAC) Protocols, Appendix F (www.calmac.org/events/APX_F.pdf).

5. National Energy Efficiency Best Practices Study - Residential Single-Family Comprehensive Weatherization Best Practices Report from December 

2004. 

12. Draft Technical Support Document:  Energy Conservation Standards for Residential Furnaces and Boilers, Efficiency Standards for Consumer 

Products.  Prepared for US DOE, September 2006
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Product: Heating System Rebate

Description:

Algorithms:

New Furnace & Boiler Savings (Dth)

ECM Furnace Fan Efficiency Electric 

Energy Savings (kWh) and Electric Demand 

Savings (kW)

Variables:

BTUH

Oversize Factor

EFFb

EFFh

Hrs

Measure Life

Incremental Cost

Inputs:

Efficiency of new unit (EFFh)

Furnace or Boiler Nameplate Capacity of new unit at sea level (BTUH, Input)

Was ECM furnace fan motor provided

Assumptions:

Tables:

Table 1: Incremental cost (Reference 3)

Before DOE's 

Newest Install 

Standards

After DOE's New 

Install Standards

New Energy Star Furnace => 92% AFUE, < 

96% AFUE without ECM $953.76 $108.50

New Energy Star Furnace => 96% AFUE $1,170.76 $325.50

New Furnace EC Motor $464.33 $464.33

New boilers => 84% AFUE $500.00 $500.00

New boilers => 90% AFUE $2,166.67 $2,166.67

New boilers => 95% AFUE $4,000.00 $4,000.00

Table 2: Oversize Factor Oversize factor

New Energy Star Furnace => 92% AFUE, < 

96% AFUE 4.9%

New Energy Star Furnace => 96% AFUE 8.8%

New boilers => 84% AFUE 15.3%

New boilers => 90% AFUE 20.9%

New boilers => 95% AFUE 25.1%

References:

Prescriptive rebates will be offered for new high-efficiency heating equipment.  Rebates for all measures are dependent on equipment efficiency.  

Energy savings are 621 kWh and demand savings are .250 kW.

= ((BTUH x EFFh/EFFb) - BTUH) x (1 - oversize factor) x  Hrs / 1,000,000

= Rated new furnace or boiler Input BTUH nameplate data provided by customer on rebate form.

= Furnace EC Motor full load hours per year = 2,484 hours

= Heating Equivalent Full Load Hours per year = 1,159

= Oversizing factor on new furnace or boiler Input BTUH nameplate.  See Table 2

1. not used

EFFb = 78% for furnaces before new DOE install standards and 90% after New DOE Install Standards; 

EFFb =  80% for boilers.

= Length of time the furnace equipment will be operational = 18 years (Reference 2); 

= Length of time the boiler equipment will be operational = 20 years (Reference 2)

2. 2007 ASHRAE HVAC Applications Handbook Chapter 36, page 36.3, Table 4   (Boiler life time was reduced to 20 years from 24 years in the ASHRAE 

Handbook)

3. The incremental costs are based on the California DEER database & estimated incremental installation cost for high efficient furnaces.

= Incremental costs based on customer provided efficiency. Refer Table 1 below.

= Efficiency for higher efficiency furnace will be provided by the customer on the rebate form.

Furnace Fan Operating hours include heating hours, cooling hours and ventilation hours

Furnace and Boiler equipment is oversized for safety factor and due to selection size ranges available.
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Product: Home Energy Squad Services

Description:

Algorithms:

Efficient Lighting Electrical Energy Savings 

(Customer kWh) 

Efficient Lighting Electrical Demand Savings (Customer kW)

Lighting Measure Life (Years)

TV Controller Electrical Energy Savings 

(Customer kWh) 

TV Controller Electrical Demand Savings 

(Customer kW)

Programmable Thermostat Electrical Energy 

Savings (Customer kWh) 

Programmable Thermostat Electric Demand 

Savings (Customer kW) 

Programmable Thermostat Gas Savings 

(Customer Dth) 

Water Heater Blanket Electrical Energy 

Savings (Customer kWh) 

Water Heater Blanket Electrical Demand 

Savings (Customer kW)

Water Heater Blanket Gas Savings 

(Customer Dth)

Weatherstripping two exterior doors     

(Customer Dth)

Weatherstripping a third exterior door 

(Customer Dth)

Showerhead Electric Savings ( Customer 

kWh)

Showerhead Gas Savings (Customer Dth)

Aerator Electric Savings (Customer kWh)

Aerator Gas Savings (Customer Dth)

=Number_of_Bulbs x (kW_Savings_per_Bulb) x lamp_Hours

Residential natural gas and electric customers can have energy efficiency measures installed while paying for the material costs.

= (HLF before - HLF with blanket) x 8760 / HE_Elec / 3412  = 550 kWh

= (HLF before - HLF with blanket) x 8760 / HE_Elec / 3412 / Hr Operation = 0.06 kW

 (GPY_Saved_Shower x Delta_T x 8.33) / HGE_Elec /3412 = 429 kWh

= (HLF before - HLF with blanket) x 8760 / HE_Gas / 1,000,000 = 2.17 Dth

Calculated by MN Ref Home for one door and square root of the sum of squares for subsequent doors. Two 

exterior doors = 24.6% reduction in air infiltration = 3.2 Dth (Reference 12)

= (GPY_Saved_Shower x Delta_T x 8.33) / HGE_Gas / 1,000,000 = 2.23 Dth

= (Measured_Watts_WO - Measured_Watts_WITH) / 1000 

=Cooling_Delta_T x kWh_Savings_per_Degree

=Customer kWh/ Cooling_Hours

=Heating_Delta_T x Dth_Savings_per_Degree

= (GPY_Saved)Aerator x Delta_T x 8.33) / HGE_Elec /3412 = 132 kWh

= (GPY_Saved_Aerator x Delta_T x 8.33) / HGE_Gas / 1,000,000 = 0.69 Dth

=Number_of_Bulbs x (kW_Savings_per_Bulb)

= Bulb_Life / CFL_Hours

= (Measured_Watts_WO - Measured_Watts_WITH) / 1000 x Controller_Hours

Calculated by MN Ref Home for one door and square root of the sum of squares for subsequent doors. A 

third exterior door = 10% further reduction in air infiltration = 1.3 Dth (Reference 12)

MN Home Energy Squad.xls

451



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Variables:

Number_of_Bulbs

Bulb Life

Reduction Factor

kW_Savings_per_bulb

Measured_Watts_WO

Measured_Watts_WITH

Lamp_Hours

Total_hours_existing

Controller_Hours

Cooling_Hours

Hr Operation_Shower

Hr Operation_1.5 gpm Aerator

Hr Operation_1.0 gpm Aerator

Cooling_Delta_T

kWh_Savings_per_Degree

Heating_Delta_T

Dth_Savings_per_Degree

HGE_Elec

HGE_Gas

GPY_Saved_Shower

GPY_Saved_Aerator

8.33

1,000,000

Delta_T

O&M savings Showerhead

O&M savings Aerator

Splt of Incremental cost for Thermostat

Conversion Factor from btu to kWh or kW

Inputs:

Hot water energy source (gas/electric)

Number of new CFLs  installed.

Size of newly installed CFL bulbs

Room in which new CFLs are installed

Was door weather stripping measure completed?

Number of low flow showerheads installed

Number of low flow aerators installed

Was a water heater blanket installed?

Water Heater setback starting and ending temperature

Occupancy sensor for CFLs installed

=Annual water heater "on" time to meet hot water demand.  For baseline showerhead = 238 Hrs.  For Energy 

Efficient Showerhead = 143 Hours. 

= sum of differences between installed CFL wattage and incandescent equivialent wattage as listed in Table 

1.

=Annual water heater "on" time to meet hot water demand.  For baseline aerator = 92 Hrs.  For Energy 

Efficient 1.0 gpm aerator = 42 Hours. 

= Measured demand for appliancesthat will be connected to controller before controller is installed

=Annual water heater "on" time to meet hot water demand.  For baseline aerator = 92 Hrs.  For Energy 

Efficient 1.5 gpm aerator = 63 Hours. 

= Full load cooling hours based on average equipment in an average house = 320 (Reference 12)

Hours of operation for the controller determined for each customer based on interview results.

Factor used to reduce the measure life to account for the federal standard increasing minimum bulb 

efficiency.  Values are listed in Table 5.

=The number of hours for lighting lamps will be determined from Table 4. Locations will be provided by the 

vendor.

=Total hours for the existing efficient lighting bulbs.  Vendor will provide number of existing.  Hours will be 

determined from total hours column of Table 4.

= 3.0 Dth per degree F of setback (Reference 12)

Steady state efficiency of electric water heater = 0.90

Steady state efficiency of gas water heater = 0.59

= Number of CFL bulbs installed, provided by vendor

10,000 hours (Reference 15)

= 98 kWh per degree F of setback (Reference 12)

Average difference between normal operation and cooling setback temperature in degrees F based on 

information provided by the customer during the interview.

Average difference between normal operation and heating setback temperature in degrees F based on 

information provided by the customer during the interview.

= Measured demand for controller with appliances connected when controller is in off state

= Temperature difference in water from incoming cold to heated in WH tank in Degrees F. = 74 (Reference 

13,14)

Conversion from gallons to pounds - 1 gallon weighs 8.33 pounds

Conversion from BTU to Dth

3,806 gallons of hot water saved per year for Showerheads (Reference 13)

1,014 gallons of hot water saved per year for Aerator (Reference 13)

= Showerhead has 3806 gallons per year of total (hot plus cold) water savings or $26.37 based on water 

savings and St Paul Water/Sewer rates.

= Aerator has 1,014 gallons per year of total (hot plus cold) water savings or $6.96 based on water savings 

and St Paul Water/Sewer rates.

Assumes 25% electric and 75% gas

1 kWh = 3412 Btu

Wattage and hours of use of TV cluster with and without controller

Temperature setup/setback pattern for each day of week for heating and cooling seasons. 
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Assumptions:

All homes have at least one door weather sealed and 55% of the homes will have a second exterior door weather sealed. 

Tables:

Table 1: Existing lighting wattage for residential lights (Reference 17)

CFL Wattage Range

Replaced 

Incandescent 

Bulb Wattage 

(2013)

Replaced 

Incandescent 

Bulb Wattage 

(2014)

Replaced 

Incandescent Bulb 

Wattage (2015)

LED Wattage 

9 - 12 37.0 33.0 29.0 10.00

13 - 16 55.0 48.5 43.0 13.00

17 - 22 64.5 57.5 53.0 n/a

23 - 30 80.5 76.0 72.0 n/a

31 - 52 150 150 150.0 n/a

Type of measure:
Measure life:

Coincidence 

Factor:

Hours of 

Operation

CFLs
8% (Reference 

11)

TV cluster power controller 15 80% Varies

Programmable thermostat (Cooling) 15 90% EFLH=320

Programmable thermostat (Heating) 15 na

Weatherstripping 10 0%

Low flow showerheads  elec HW 6 0% See Variables

Low flow aerators (1.5 & 1.0 gpm) elec HW 5 0% See Variables

Water heater blanket   elec HW 7.5 0% 8760

Vendor CEE 

Cost ($/Unit)

 Vendor NEC 

Cost ($/Unit) Cost Allocation

Dimmable CFL's 5.00 5.00 Electric

LED Lights 25.00 25.00 Electric

TV Smart Controller 20.00 5.00 Electric

Programmable Thermostat 35.00 35.00

25% Electric

75% Gas

Weatherstripping N/A 10.00 Gas

Table 4: CFL Hours (Reference 1)

Lamp-hr/space

959                     

853                     

737                     

700                     

673                     

591                     

576                     

572                     

554                     

552                     

535                     

503                     

359                     

References:

1. US Lighting Market Characterization Study performed for the Department of Energy in 2010

2.  California Measurement Advisory Committee (CALMAC) Protocols, Appendix F (www.calmac.org/events/APX_F.pdf).

Table 2: Measure Life, Coincidence Factor, and Hours (Reference 6, 11)

Table 3:  Measure Costs / Allocations to Gas/Elec

Location

Living / Family Room(s)

Dining Room(s)

17. DER Agreement with Joe Plummer.  Based on a DOE report table

3. National Energy Efficiency Best Practices Study - Residential Single-Family Comprehensive Weatherization Best 4. Practices Report from 

December 2004. 

9. www.energystar.gov

Garage(s)

Laundry / Utility Room(s)

Hall(s)

Closet(s)

Other / Unknown

6. Consumer Electronics Characteristics   http://standby.lbl.gov/summary-table.html

7. Draft Technical Support Document:  Energy Conservation Standards for Residential Furnaces and Boilers, Efficiency Standards for 

Consumer Products.  Prepared for US DOE, September 2006

5. National Energy Audit Tool (NEAT) and Frontier estimates

8. California Energy Commission's Database for Energy Efficient Resources (DEER)

16. Internal Analysis of declining savings with new incandescent efficiency standards.  See home lighting program for more details.

10. Not Used

11.CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gas & Electric Company,  San Diego Gas & Electric Company, Southern 

California Edison Company,  2005 - Composite wattages and coincidence factor

12. Average home matching the consumption characteristicts for MN was modeled in RemRate, home characteristicts: 1440 SF 0.78 AFUE 

furnace, 3 ton, 10 SEER AC unit

13. Department of Energy Domestic Hot Water Appliance Calculator

15.  Hours used represent the life expectancy for the CFL bulbs for the majority of bulbs from manufacturers.

14. "The effects of variation in body temperature on the preferred water temperature and flow rate during showering”  Authors: Tadakatsu 

Ohnaka,  Yutaka Tochihara, Yumiko Watanabe.  Affiliations:   a) Department of Physiological Hygiene, The Institute of Public Health, Minato-

ku, Tokyo, Japan;  b) Faculty of Home Economics, Jissen Women's University, Hino, Tokyo, Japan.

Exterior(s)

Kitchen(s)

4. RS Means Repair and Remodeling 2007 at a cost of $0.028 per square foot per increase in R-value. 

Office(s)

Basement(s)

Bedroom(s)

Bathroom(s)
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Product: Home Lighting 

Description:

Algorithms:

Electrical Energy Savings (Customer kWh) 
Electrical Demand Savings (Customer kW)
Measure Life (Years)

Variables:

Number_of_Bulbs

kW_Savings_per_Bulb

Hours

cooling_kWh_factor

cooling_kW_factor

CF

Incremental Cost of Bulbs
Bulb Life

O&M savings

Inputs:

Assumptions:

Customers purchase 4 bulbs at a time

Table 1 - Existing lighting wattage for residential lights (Reference 1)

CFL Wattage Range

Replaced 

Incandescent Bulb 

Wattage (2013)

Replaced 

Incandescent 

Bulb Wattage 

(2014)

Replaced 

Incandescent Bulb 

Wattage (2015)

LED 

Wattage 

9 - 12 37.0 33.0 29.0 10.00
13 - 16 55.0 48.5 43.0 13.00
17 - 22 64.5 57.5 53.0 n/a
23 - 30 80.5 76.0 72.0 n/a
31 - 52 150 150 150.0 n/a

60 W Incan 75 W Incan
Avg (50% 60W & 

50% 75W)
Baseline Watts 60 75 63.15                       
CFL Watts 13 18 15.55                       
Baseline Price $0.50 $0.50 0.50$                       
CFL Retail Price* $2.84 $3.75 3.03$                       
Mfgrs Discount $0.44 $1.24 0.61
CFL Incremental Price $2.40 $2.51 $2.42
Rebate $1.20 $1.20 $1.20
Net Retail $1.20 $1.31 $1.22

References:

Home Lighting product encourages the purchase of compact fluorescent lamps (CFLs) and Light Emitting Diodes (LEDs) and recycling of all fluorescent 
lamps. 

=Number_of_Bulbs x (kW_Savings_per_Bulb) x Hours x cooling_kWh_factor
=Number_of_Bulbs x (kW_Savings_per_Bulb) x cooling_kW_factor

Cooling system energy savings factor from energy efficient lighting.  Reduction in lighting energy 
results in a reduction in cooling energy.  We will use 1.0 for residential and 1.11 for business.

= Operation and Maintenance savings are assumed to be zero for residential.  For business, we 
will take an O&M $ penalty for the extra gas used to offset the heating load from the higher 
wattage bulb in the baseline case.  The additional cost will be calculated by multiplying the 
appropriate gas rate by 0.00088738 Dth/kWh.

= From Table 2 for CFLs, $37.47 for LEDs
10,000 hours for a CFL (Reference 4) 25,000 for a LED

= Coincident factor - Probability that peak demand of the bulb will coincide with peak utility 
system demand.  0.08 will be used for all CFLs based on Reference 1. and 85.58% for non 
residential lights.

= (Bulb_Life / Hours) - Reduction Factor

= Number of bulbs sold (94% Residential 6% Business)

= kW savings per replaced bulb.  We will subtract the manufacturer provided wattage for each 
CFL/LED from the wattage of the incadesent bulb it replaces.  The incadescent wattages will be 
determined based on the CFL/LED wattage as seen in Table 1.

= Residential hours of operation per year for the bulb based on 4 bulbs being installed with an 
average operating hours of 838, Non residential hours are 3,729.

Cooling system demand savings factor from energy efficient lighting.  Reduction in lighting 
demand results in a reduction in cooling demand.  We will use 1.0 for residential and 1.33 for 
business.

Number and size of bulbs purchased

1. DER Agreement with Joe Plummer.  Based on a DOE report table
2.  US DOE, US Lighting Market Characterization, Navigant Consulting, 2010.  Annual operating hours

Average house in MN already has 7 CFLs installed

Table 2 - Average Cost Table (Reference 3)

4.  Hours used represent the life expectancy for the CFL bulbs for the majority of bulbs from manufacturers.
3. Cost Data Source: www.bulbs.com
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Product: Home Performance with ENERGY STAR Rebates  

Description:

Algorithms:

CFL Electric Energy Savings (Customer kWh)

CFL Electric Demand Savings (Customer kW)

CFL_Hours

Refrigerator recycling electric energy and demand 

savings (Customer kWh and Customer kW)

Refrigerator replacement electric energy and 

demand savings (Customer kWh and Customer kW)

ECM Furnace Fan Efficiency Electric Energy 

Savings (Customer kWh) and Electric Demand 

Savings (Customer kW)

Dishwasher natural gas savings (Dth) and electric 

energy and demand savings (Customer kWh and 

Customer kW)

Clothes washer natural gas savings (Dth) and 

electric energy and demand savings (Customer kWh 

and Customer kW)

Quality Installation of High Efficiency AC Electrical 

Energy Savings (Customer kWh) 

Quality Installation of High Efficiency AC Electrical 

Demand Savings (Customer kW) 

EER =

Occupancy Sensor electric energy savings (kWh) 

and electric demand savings (kW)

Life Expectancy (years)

CFL Measure Life (years)

REQUIRED:  Attic insulation and bypass sealing 

natural gas savings (Dth).

Attic insulation and bypass sealing electric cooling 

savings - Customer_kWh_cool

REQUIRED:  Air sealing and weather-stripping 

natural gas savings (Dth).

Wall insulation natural gas savings (Dth).

Wall insulation electric cooling savings - 

Customer_kWh_cool

Setback thermostat natural gas savings (Dth).

New HE Furnace & Boiler Savings (Dth)

Storage Water Heater Baseline Efficiency Factor 

(EF_Base)

Storage Water Heater Baseline Natural Gas 

consumption (Baseline_WH Dth)

Tankless Water Heater Baseline Natural Gas 

consumption (Baseline_WH Dth)

Storage  & Tankless Water Heater Energy Efficient 

Natural Gas Consumption (Efficient_WH Dth)

Storage & Tankless Water Heater Natural Gas 

Savings (Dth) 

= (Total_hours_all - Total_hours_existing) / Number_of_Bulbs

= Baseline_WH Dth x EF_Base / EF_Eff

= Baseline_WH Dth - Efficient_WH Dth

= ((BTUH x EFFh/EFFb) - BTUH)  x (1 - Oversize Factor) x  Hrs / 1,000,000

= .67 - 0.0019 x Volume (Reference 4)

Baseline consumption for tank water heaters = Volume x Dth_per_gallon / EF_Base

 Tankless water heater baseline is assumed to be a 40 gallon storage tank water heater = 21.2 Dth 

(Using equation above and Reference 2) 

=Dth_Per_SF_Wall x Wall_SF

Energy savings for the thermostat setback were calculated in RemRate modeling using a baseline 

model home calibrated to typical home size and characteristics for the Minneapolis/St.Paul area.  

Natural gas savings = 74.4 - 71.8 = 2.6 Dth/yr

= (1 / (2 +Attic_Pre_R) - 1 / (2+Attic_Post_R)) x Attic SF x kWh_Per_SF_Attic_cool

=kWh_Per_SF_Wall_cool x Wall_SF

= (1 / (2 +Attic_Pre_R) - 1 / (2+Attic_Post_R)) x Attic SF x Dth_Per_SF_Attic

= (Baseline Dth/yr - High Efficient Dth/yr)  = 80.9 - 74.4 = 6.5 Dth/yr

= Energy Efficiency Ratio = -0.02*SEER^2 + 1.12 * SEER

Occupancy sensor savings are based on installing the sensors on 3-13 Watt CFL bulbs in high use 

areas yielding 20% reduction in electric energy use. Savings are 9 kWh and 0 kW. 

= (Bulb_Life / CFL_Hours)

= (Bulb_Life / CFL_Hours) - Reduction Factor

Energy savings for the dishwasher were based on the Energy Star Dishwasher Savings Calculator: 

http://www.energystar.gov/index.cfm?c=dishwash.pr_dishwashers.  This assumed a gas water 

heater home, so savings are generated for gas and electric.  Savings is 1.27 Dth, 77 kWh and 0.36 

kW.

Energy savings for the clotherswasher were based on the Energy Star Clotherswasher Savings 

Calculator: http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers.  This 

assumed a gas water heater home, so savings are generated for gas and electric.  Savings is 0.88 

Dth, 26 kWh and 0.66 kW.

= Tons x kWh_standard/ton x (SEER_Eff / (1-Loss_No_QI) - SEER_Standard / (1-Loss_QI)) / 

SEER_Eff

= Tons x ( 12/EER_Standard - 12/EER_Eff x ((1-Loss_No_QI )/(1-Loss_QI)))

Residential natural gas and electric combo customers receive a cash rebate for implementing multiple energy efficiency improvements.  Customers must 

have at least 20 CFLs (new or installed), and complete attic insulation and bypass sealing, and air sealing and weatherization measures to receive 

rebate.

= Number_of_Bulbs x (kW_Base - kW_EE) x CFL_Hours

= Number_of_Bulbs x (kW_Base - kW_EE)  

Energy savings for the refrigerator are based on shipment-weighted average efficiencies of units 

manufactured from 1993-2000 with appropriate degradation factors applied to calculate baseline 

energy consumption (http://enduse.lbl.gov/Projects/RED.html)  Demand savings are based on using 

an Average kW/Peak kW ratio from Deemed Refrigerator Savings for Texas developed by Frontier 

Associates.  Reference 8.  Savings is 988.9 kWh and 0.13 kW.

Energy savings for the refrigerator were based on the Energy Star Refrigerator Savings Calculator: 

http://www.energystar.gov/index.cfm?c=refrig.pr_refrigerators.  Savings is 93.41 kWh and 0.011 

kW.

Energy savings are 621 kWh and demand savings are .21 kW.
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Variables:

Number_of_Bulbs

Total_hours_all

Total_hours_existing

Hours_Electric_cool

Bulb Life

kW_EE

kW_Base

Tons

SEER_Standard

SEER_Eff

EER_Standard

EER_Eff

Loss_No_QI

Loss_QI

kWh_Standard/Ton

CF 

Non-Energy O&M savings

Energy O&M savings

Attic_Pre_R

Attic_Post_R

Dth_Per_SF_Attic_per_dU-value

kWh_Per_SF_Attic_cool

Attic SF

Wall_SF

Dth_Per_SF_Wall

kWh_Per_SF_Wall_cool

BTUH

EFFb

EFFh

Oversize Factor

Hrs

Measure Life

Incremental Cost

Volume

Dth_per_gallon

EF_Eff

= kWh loss per square foot of attic coefficient for home in MN cooled with electricicty from 

REMRate model = 3.06  This value does not incorporate insulation.

= kWh loss per square foot of wall coefficient for home in MN cooled with electricity from REMRate 

model = 0.055.  This value incorporates the change from R-3 to R-11 insulation in the wall.

Tables 3 & 4

= Volume of the new storage tank water heater provided by the vendor

Dekatherms of output required per gallon of storage tank water heaters.  A value of 0.3148 will be 

used.  This values was derived from the DOE WH Calcs.

= Energy Factor of  the Efficient water heater (Storage Tank or Tankless) provided by the vendor. 

= 78% for furnaces;  =  80% for boilers.

= Efficiency for higher efficiency furnace will be provided by the vendor.

Tables 3 & 4

Tables 3 & 4

= Square footage of the attic to which insulation was added, provided by vendor

= Square footage of the wall to which insulation was added, provided by vendor

= Dth loss per square foot of wall coefficient for home in MN heated with 0.78 AFUE furnace from 

REMRate model = 0.02964.  This value incorporates the change from R-3 to R-11 insulation in the 

wall.

= Rated furnace boiler Input BTUH nameplate data provided by vendor.

= Insulation R value for the attic before installation of additional insulation provided by vendor.  

Vendor provided value increased by 2R to account for ceiling structure.

= Insulation R value for the attic after project is complete provided by vendor.  Vendor provided 

value increased by 2R to account for ceiling structure.

= Dth loss per square foot of attic per change in U-value coefficient for home in MN heated with 

0.78 AFUE furnace from REMRate model = 0.3308 

The kWh for the modeled home with 2 Ton 13 SEER AC unit was 1043. We will use 1043/2 = 521.5 

kWh/ton. Modeling used is RemRate simulation model.

= Coincidence Factor, the probability that peak demand savings will coincide with peak utility 

system demand.  Refer Table 3.

Operation and Maintenance savings are due to water savings. For efficient clothes washer = $48.36 

and dishwasher = $2.98 .

Energy O&M is assumed to be zero.

= EER of standard equipment, based upon the minimum Federal acceptable efficiency.  We will use 

11.18 based on the federal standard 13 SEER and the conversion given in above.

= EER of High Efficiency that the vendor will install, provided by vendor.  If value is not provided by 

the vendor we will use the conversion listed above.

Efficiency of average unit lost due to improper installation.  We will use 30.5% which is the 

summation of the following losses: Equipment sizing = 3%, Refrigeration Charge = 13%, Improper 

air flow = 7%, Duct leaks = 7.5%

Efficiency of average unit lost due to improper installation.   In existing homes all non-QI losses will 

be eliminated except for the duct leakage losses.  Duct leakage losses in an existing home will be 

cut in half resulting in a Loss_QI for existing homes of 3.75%.

= kW for the incandecent equivilant bulbs.  vendor will provide sizes of the installed CFLS and the 

incandecent equivilants will be determined from Table 1.

= AC capacity in tons, provided by vendor

= Seasonal Energy Efficiency Ratio of standard equipment, based upon the minimum Federal 

standard for efficiency as manufactured.  For residential AC units, we will use 13 SEER.

= Seasonal Energy Efficiency Ratio of High Efficiency equipment that the vendor will install, 

provided by the vendor

=Total hours for the existing CFL bulbs.  vendor will provide number of existing.  Hours will be 

determined from total hours column of Table 5.

10,000 hours (Reference 3)

= Actual kW for the installed CFLs provided by vendor

Hours of electric cooling operations to meet cooling requirements = 384

= Number of newly installed CFL bulbs provided by the vendor

=Total hours for the existing plus new CFL bulbs.  vendor will provide the total number of cfl bulbs 

(new plus existing).  Hours will be determined from total hours column of Table 5.

= See Table 6 for boiler and furnace oversize factors.
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Inputs:

Volume of new water heater

Assumptions:

Attic Insulation calculations based on an average 1440 SF house with a 0.78 AFUE furnace and 10 SEER AC Unit

Baseline Water Heater for tankless type WH is a 40 gallon storage tank water heater with EF = 0.594

Tables:

Table 1: Existing lighting wattage for residential lights (Reference 17)

CFL Wattage Range

Replaced 

Incandescent 

Bulb Wattage 

(2013)

Replaced 

Incandescent 

Bulb Wattage 

(2014)

Replaced 

Incandescent 

Bulb Wattage 

(2015)

LED Wattage 

9 - 12 37.0 33.0 29.0 10.00

13 - 16 55.0 48.5 43.0 13.00

17 - 22 64.5 57.5 53.0 n/a

23 - 30 80.5 76.0 72.0 n/a

31 - 52 150 150 150.0 n/a

Electric Measures Measure Life
Incremental 

Cost

Coincidence 

Factor
Hours

CFLs - 2013 (Required) Calculated $1.92 per bulb 8% Calculated

CFLs  - 2014  (Required) Calculated $1.92 per bulb 8% Calculated

CFLs  - 2015  (Required) Calculated $1.92 per bulb 8% Calculated

Attic/Wall Insulation
20.00                 collected 81% for cooling 384 for cooling

LED Lights 28.74                 37.47$                8% 870                        

Refrigerator Recycling 8.00                   -$                    55% 4,818                     

Energy Star Refrigerator 13.00                 30.00$                55% 4,818                     

Freezer Recycling 9.70                   -$                    55% 4,818                     

ECM Furnace Fan Efficiency                   15.00 464.33$              70% 2,484                     

Dishwasher 11.00                 30.00$                2% 215                        

Clothes Washer 11.00                 $200 2% 392                        

Quality Installation of High Efficiency AC =>14.5 

SEER, < 15 SEER 14.00                 444.50$              90% 753                        

Quality Installation of High Efficiency AC =>15 

SEER, < 16 SEER 14.00                 592.67$              90% 739                        

Quality Installation of High Efficiency AC =>16, < 17 

SEER 14.00                 1,259.00$           90% 762                        

Quality Installation of High Efficiency AC =>17
14.00                 889.00$              90% 762                        

Occupancy Sensors in high use area 10.00                 116.00$              8% 1,210                     

Timer Power Strip 15.00                 5.00$                  80% 4,420                     

Table 3: Measure Life, Incremental Cost, Concidence Factor & Hours of Operation for Electric Measures

The baseline home had an existing ACH of 5.0 and the change case had a 30% reduction to 3.5 ACH.

Home Hot Water usage is proportional to the size of the storage tank selected, for example a home with a 60 gallon tank will use 50% more water than 

the baseline home with a 40 gallon storage tank

Table 2 - Not Used 

EF_Eff  (Energy Factor of  the Efficient water heater - Storage Tank/Tankless) 

Adjusted were made to the CFL lifetime to reflect the new Federal Mandates on the phase out of the standard incandescent light bulbs.

Wall insulation projects will increase insulation from R-3 to R-11

For attic insulation calculations, the 2 added to the existing and new insulation R values represents the air film and insulative properties of the ceiling 

structure.

Wall insulation was completed

Wall-sf area: Sq Ft wall insulated

BTUH (Rated furnace or boiler Input BTUH)

EFFh (Efficiency for higher efficiency furnace or boiler) 

Type of Measures Implemented

Curent and installed Number  & Wattages of CFLs (Completion Required)

Tons, SEER_Eff, EER_Eff of AC

Type of Measures Implemented

Attic insulation and bypass sealing was completed (Completion Required)

Attic-sf area:Insulated attic space square feet (Completion Required)

R beginning: R value of original insulation in attic

R finish: R value of attic insulation added

Air sealing and weather stripping was completed
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Table 4 Measure Life, Incremental Cost, & Hours of Operation for Gas Measures (reference 6-11)

Gas Measures Measure Life
Incremental 

Cost
Hours

Attic insulation & bypass sealing (Required) 20.00                 collected 4,704.00                

Air sealing & weather-stripping (Required) 7.00                   collected 4,704.00                

Wall insulation; sub-siding or cavity 20.00                 collected 4,704.00                

Setback thermostat 5.00                   50.00$                4,704.00                

New Energy Star Furnace => 92% AFUE, < 94% 

AFUE 18.00                 953.76$              1,159.33                

New Energy Star Furnace => 94% AFUE 18.00                 706.43$              1,159.33                

New boilers => 84% AFUE 18.00                 500.00$              1,159.33                

Tankless hot water heater 0.82 EF 20.00                 1,920.85$           N/A

Tankless hot water heater 0.90 EF 20.00                 1,417.66$           N/A

Storage Water Heater .62 EF 13.00                 80.30$                N/A

Storage Water Heater .64 EF 13.00                 135.82$              N/A

Storage Water Heater .67 EF 13.00                 550.72$              N/A

Storage Water Heater 0.70 EF 13.00                 547.52$              N/A

Lamp-hr/space

959                     

853                     

737                     

700                     

673                     

591                     

576                     

572                     

554                     

552                     

535                     

503                     

359                     

Table 6: Oversize Factor Oversize factor

New Energy Star Furnace => 92% AFUE, < 96% 

AFUE 4.9%

New Energy Star Furnace => 96% AFUE 8.8%

New boilers => 84% AFUE 15.3%

New boilers => 90% AFUE 20.9%

New boilers => 95% AFUE 25.1%

References:

10.  http://www.aceee.org/consumerguide/waterheating.htm

11.  Source http://www.calmac.org/events/EULs_for_DEER_07-19-05.xls.

9.  CADMAC limied by Xcel Policies

5.  energystar.gov

6.  Xcel Energy Assumption

7.  CADMAC

8.  Source: Draft Technical Support Document: Energy Conservation Standards for Residential Furnaces and Boilers, Efficiency Standards for Consumer 

Products: Residential Central Air Conditioners And Heat Pumps, Prepared for US DOE, September 2006.  

1. CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gas & Electric Company,  San Diego Gas & Electric Company, Southern California 

Edison Company,  2005 - Composite wattages and coincidence factor

Office(s)

Basement(s)

Table 5: CFL Hours (Reference 1)

4. RemRate Model for average MN Home

2. Building America, Research Benchmark Definitions, p. 9, http://www.eere.energy.gov/buildings/building_america/pdfs/37529.pdf

3. CFL Hours used represent the life expectancy for the CFL bulbs for the majority of bulbs from manufacturers.

Location

Exterior(s)

Kitchen(s)

Hall(s)

Closet(s)

Other / Unknown

Bedroom(s)

Bathroom(s)

Garage(s)

Laundry / Utility Room(s)

Living / Family Room(s)

Dining Room(s)
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Product:   Insulation Rebate Program   

Description:

Algorithms:

Attic insulation natural gas savings (Dth)

Attic insulation and bypass sealing electric 

heating savings - Customer_kWh_heat

Attic insulation and bypass sealing electric 

cooling savings - Customer_kWh_cool

Attic insulation and bypass sealing electric 

savings - Customer kWh

Attic insulation and bypass sealing savings - 

Electric Resistance Heating - Customer kW

Air sealing and weather-stripping natural 

gas savings (Dth)

Air sealing and weather-stripping savings - 

Electric Resistance Heating - Customer 

kWh

Air sealing and weather-stripping savings -  

Electric Resistance Heating - Customer kW

Wall insulation natural gas savings (Dth)

Wall insulation electric heating savings - 

Customer_kWh_heat

Wall insulation electric cooling savings - 

Customer_kWh_cool

Wall insulation electric energy savings - 

Customer kWh

Wall insulation savings - Electric 

Resistance Heating - Customer kW

Variables:

Hours_Gas

Hours_Electric

Hours_Electric_cool

Dth_Per_SF_Attic

kWh_Per_SF_Attic_heat

kWh_Per_SF_Attic_cool

Dth_Per_SF_Wall

kWh_Per_SF_Wall_heat

kWh_Per_SF_Wall_cool

Coincidence Factor  (CF) 

Non-Energy O&M savings

Energy O&M savings

Residential natural gas and electric customers receive a cash rebate for installing insulation in their existing single-family home or one-to-four unit 

property.

= (1 / (2 +Attic_Pre_R) - 1 / (2+Attic_Post_R)) x Attic SF x Dth_Per_SF_Attic

 = Customer_kWh_heat / Hours_Electric_heat OR

     Customer_kWh_cool / Hours_Electric_cool (whichever is greater)

= (1 / (2 +Attic_Pre_R) - 1 / (2+Attic_Post_R)) x Attic SF x kWh_Per_SF_Attic_heat

= (1 / (2 +Attic_Pre_R) - 1 / (2+Attic_Post_R)) x Attic SF x kWh_Per_SF_Attic_cool

= Customer_kWh_heat + Customer_kWh_cool

= kWh loss per square foot of attic coefficient for home in MN heated with electric resistive heat from 

REMRate model = 72.215  kWh / sq.ft. / delta U-value.

= kWh loss per square foot of attic coefficient for home in MN cooled with electricicty from REMRate model 

= 3.06 kWh / sq.ft. / delta U-value.

Hours of furnace operation to meet heating requirements = 977

Hours of electric heating operations to meet heating requirements = 937

= Dth loss per square foot of attic coefficient for home in MN heated with 0.78 AFUE furnace from REMRate 

model = 0.3308 Dth / sq.ft. / delta U-value.

Hours of electric cooling operations to meet cooling requirements = 384

= Dth loss per square foot of wall coefficient for home in MN heated with 0.78 AFUE furnace from REMRate 

model = 0.02936.  This value incorporates the change from R-4 to R-11 insulation in the wall.

Probability that savings will occur during Xcel's system peak periods (90% for cooling savings impact)

= kWh loss per square foot of wall coefficient for home in MN heated with electric resistance heat from 

REMRate model = 6.417.  This value incorporates the change from R-4 to R-11 insulation in the wall.

= kWh loss per square foot of wall coefficient for home in MN cooled with electricity from REMRate model = 

0.055.  This value incorporates the change from R-4 to R-11 insulation in the wall.

= Operation and Maintenance savings are assumed to be zero for the insulation rebates.

For those homes in NSP gas-only territory with mechanical cooling systems, energy O&M will be associated 

with the electric cooling savings for reduction of conduction through the building envelope. It will be 

calculated by applying the average residential rate of $0.108467/kWh to the kWh savings.

=kWh_Per_SF_Wall_heat x Wall_SF

Energy savings for the air sealing were calculated with REM/Rate using a Standard Reference MN home 

model with typical home characteristics and calibrated to match energy use for the area. = 3.9 Dth

Energy savings for the air sealing and weather-stripping were calculated with REM/Rate using a Standard 

Reference MN home model with typical home characteristics, calibrated to match energy use for the area 

and using resistance electric heating and standard 10 SEER AC Unit. = 850 kWh for heating and 0 kWh for 

cooling

 = Electric demand savings = Air Sealing Customer kWh / Hours_Electric

=Dth_Per_SF_Wall x Wall_SF

=kWh_Per_SF_Wall_cool x Wall_SF

= Customer_kWh_heat + Customer_kWh_cool 

 = Customer_kWh_heat / Hours_Electric_heat OR

     Customer_kWh_cool / Hours_Electric_cool (whichever is greater)
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Inputs:

Heating System Fuel - gas or electric?

Was attic insulation and bypass sealing completed?

Attic insulation square footage

Attic insulation existing R value

Post insulation attic R value

Was air sealing and weather stripping completed?

Was wall insulation completed?

Wall insulation square footage

Cost of attic insulation

Cost of air sealing and weather sealing

Cost of wall insulation

Assumptions:

Tables:

Table 1: Measure lives and incremental costs

Type of insulation: Measure life:

Attic insulation and bypass sealing
20 years 

(Reference 1)

Air sealing and weather-stripping
7 years 

(Reference 1)

Wall insulation
20 years 

(Reference 1)

References:

2. 2005 Residential Home Use Study MN  - Xcel Energy: Bruce Neilson

Will use actual Costs

Will use actual Costs

3. National Energy Efficiency Best Practices Study - Residential Single-Family Comprehensive Weatherization Best Practices Report from December 

2004. 

Incremental cost:

Will use actual Costs

1. California Measurement Advisory Committee (CALMAC) Protocols, Appendix F (www.calmac.org/events/APX_F.pdf).

For attic insulation calculations, the 2 added to the existing and new insulation R values represents the air film and insulative properties of the ceiling 

structure.

Energy modeling with REM RATE 12

Hypothetical MN home that meets energy use with common construction features

The baseline home had an existing level of insulation in the walls of R-4 and the change case had an elevated insulation level of R-11.

The baseline home had an existing ACH natural of 0.60 and the change case had a 25% reduction to 0.45 ACH natural.

For attic insulation, we will take actual existing R values for the baseline and actual complete R values for the high efficiency.
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Product: Refrigerator Recycling

Description:

Algorithms:

Refrigerator Electrical Energy Savings (Customer 

kWh)

Refrigerator Electrical Demand Savings (Customer 

kW)

Variables:

Baseline Product Consumption - Base kWh

Efficient Product Consumption - Efficent kWh

Measure Life

Incremental Costs

O&M savings

CF

Hours of Operation

Assumptions:

Rebates are available only for working secondary units released by owners. 

Table 1

Deemed Savings by Age of Refrigerator (Reference 1)

Year of Manufacture Deemed Savings kWh

1970 2,546                                 

1971 2,530                                 

1972 2,515                                 

1973 2,375                                 

1974 2,304                                 

1975 2,183                                 

1976 2,029                                 

1977 1,933                                 

1978 1,844                                 

1979 1,729                                 

1980 1,599                                 

1981 1,485                                 

1982 1,452                                 

1983 1,398                                 

1984 1,369                                 

1985 1,320                                 

1986 1,274                                 

1987 1,165                                 

1988 1,143                                 

1989 1,096                                 

1990 1,187                                 

1991 1,180                                 

1992 1,173                                 

1993 822                                    

1994 815                                    

1995 809                                    

1996 804                                    

1997 799                                    

1998 794                                    

1999 790                                    

2000 785                                    

2001 to present 540                                    

Changes From 2011:

Added Freezers

References 

3. Coincidence factor is Average load factor from Appliance Recycling Centers of America (ARCA)

= $0

= Operation and Maintenance savings are assumed to be zero for refrigerator recycling.

= Baseline Product Consumption is the predicted future consumption of refrigerator being removed 

as seen in Table 1 based on the year of manufacture which will be provided by the vendor for each 

refrigerator. (Reference 1) Freezer base kWh is 85% of that for refrigerators

= Efficient Product Consumption is 0 kWh when unit has been demanufacturered.

2. 9th year Persistence Study for Southern California Edison KEMA - Xenergy;  2004

1. Baseline kWh and Average to peak kW ratio from Energy Data Sourcebook for the U.S. Residential Sector. Berkeley, CA: Lawrence Berkeley 

National Laboratory. LBNL-40297

Rebates will be offered for pickup of a secondary working refrigerator or freezer that will be demanufactured and re-cycled. Program will be offerd only 

during select periods throughout the year to reduce the liklihood of a customer moving an old primary unit soley to participate in the program.

= Customer kWh / Hours_of_operation

= Base kWh - Efficient kWh

Year of manufacture for the working refrigerator

= Measure life is assumed to be the remaining service life of the existing refrigerators that are 

removed under this program. = 8.0 years.  Freezers = 9.7 years (Reference 2) 

Confirm removal of working refrigerator

= Coincidence Factor = 55%; probability that refrigerator will be operating during the peak period. 

(Reference 3)

= 4,818 hr/yr (Reference 3) 

Needed from Customer/Vendor/Administrator for Calculations:
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Product: High Efficiency Air Conditioning

Description:

Algorithms:

Conversions

Seasonal Energy Efficiency Ratio (SEER)

Energy Efficiency Ratio (EER)
kW/ton
Energy Efficiency Ratio 

For Split System Air Conditioners and Heat Pumps

New Equipment Electrical Energy Savings (Customer 
kWh) 
New Equipment Electrical Demand Savings 
(Customer kW)
Quality Install Electrical Energy Savings (Customer 
kWh)
Quality Install Electrical Demand Savings (Customer 
kW)
Ground Source Heat Pump Energy Savings 
(Customer kWh)

Variables:

Size

EFLH

SEER_Standard

SEER_Eff

EER_Standard

EER_Eff

Loss_No_QI

Loss_QI

CF 

Measure Life

Equipment Costs

Incremental operation and maintenance cost

Prescriptive rebates will be offered for new cooling equipment.  Rebates for all measures except Ground Source Heat Pump (GSHP) are dependent on 
equipment efficiency and size.  Rebate for GSHP is based on equipment size.

= Total seasonal cooling output (kBtuh) / Total electrical input (kWh);  for estimating seasonal 
performance

= Rated cooling output (kBtuh) / Rated electrical input (kW)  for equipment tested at 95F 
estimating peak cooling performance; EER = -0.02 x SEER^2 + 1.12 x SEER  .This equation 
relating EER to SEER applies to all equipment in this program, and will be used if EER rating is 
not available.  (Reference 1)
= 12 / Energy Efficiency Ratio
= 3.413 x Coefficient of Performance

= Size x EFLH x ( 12/SEER_Standard - 12/SEER_Eff ) / (1-Loss_No_QI)

= Size x ( 12/EER_Standard - 12/EER_Eff )

= The equipment capacity in tons, provided by customer

= Size x EFLH x (12/SEER_Eff) x (1/(1-Loss_No_QI) - 1/(1-Loss_QI))

= Size x (12/EER_Eff) x (1 - ((1-Loss_No_QI) / (1-Loss_QI)))

= Size x EFLH x ( 12/SEER_Standard - 12/EER_Eff ) 

= Equivalent Full Load Hours.  The Equivalent number of hours that equipment would be running 
at Full Load over the course of the year.  We will use 564.96 EFLH which was determined by 
modeling a home in Minneapolis with a 2 ton 13 SEER AC unit.  The resulting kWh were divided 
by the connected load to derive the EFLH value.  Modeling used is RemRate simulation model.

= Seasonal Energy Efficiency Ratio of standard equipment, based upon the minimum Federal 
standard for efficiency as manufactured.  For residential AC units, we will use 13 SEER.

= Seasonal Energy Efficiency Ratio of High Efficiency equipment that the customer will install, 
provided by the customer

= EER of standard equipment, based upon the minimum Federal acceptable efficiency.  We will 
use 11.18 based on the federal standard 13 SEER and the conversion listed above. 

= EER of High Efficiency that the customer will install, provided by customer.  If value is not 
provided by the customer we will use the conversion listed above.  For GSHP the unit must have 
an EER of 14.1 or greater.

Efficiency of average unit lost due to improper installation.  We will use 30.5% which is the 
summation of the following losses: Equipment sizing = 3%, Refrigeration Charge = 13%, 
Improper air flow = 7%, Duct leaks = 7.5%

Efficiency of average unit lost due to improper installation.  All non-QI losses will be eliminated 
with quality install in a new home so the Loss_QI for a new home will be 0.  In existing homes all 
non-QI losses will be eliminated except for the duct leakage losses.  Duct leakage losses in an 
existing home will be cut in half resulting in a Loss_QI for existing homes of 3.75% because we 
assume only half of the leaks will be reachable to be fixed.

= Coincidence Factor, the probability that peak demand savings will coincide with peak utility 
system demand.  0.899 will be used for prescriptive rebates.

Measure life is taken at 14 years for all AC units, 12 years for ASHP units and 20 years for 
GSHP units. Measure life for Quality Installation is taken at 7 years for all AC units, 6 years for 
ASHP units and 10 years for GSHP units . (Reference 2)

= 0 - conservative approach, taking no credit for improved mean time between failure.

See Table 1
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Needed from Customer/Vendor/Administrator for Calculations:

Cooling equipment type
Cooling equipment size (tons)
Cooling equipment efficiency (SEER, EER)
Type of home (Existing or New Construction)

Table 1 - Incremental Costs

Equipment Incremental Costs Baseline

Incremental 
Cost per Ton

Central AC 13 Baseline 2,125.00$        
Central AC 15 SEER 685.64$        
Central AC 16 SEER 781.57$        

Ground Source Heat Pump *  $       584.00 

Quality install 250.00$           

Assumptions:

References 

1. Building America, Research Benchmark Definitions, p. 9
2. Energy Star & Other Websites 

Ground Source Heat Pumps are limited to less than or equal to 5 tons.

Incremental costs for unit installed will be taken from the above table or will be calculated using a ratio from the above table if not given in the table.

Baseline equipment meets applicable minimum Federal standards for efficiency

* Total incremental costs for ground source heat pumps are higher. Because we are not claiming heating savings we only consider the portion of 
the incremental cost attributed to the cooling. Likewise, the additional incremental costs for air source heat pumps due to the reversing valve were 
not considered.

High efficiency equipment exceeds minimum Federal standards for efficiency

Installed equipment does not operate at optimum efficiency until a Quality Installation is completed

To qualify for a rebate, all AC equipment must meet the minimum EER and SEER requirements, all ASHP equipment must meet SEER requirement and 
the GSHP equipment must meet EER requirement.  The customer should provide EER and/or SEER values as applicable for the particular piece of 
equipment.  If the customer is unable to provide both values, the value(s) not provided will be calculated using the equations shown above.  If a value is 
not provided by the customer, the calculated value still must meet the minimum requirement.
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Product: School Education Kits    

Description:

Algorithms:

Conversion

Conversion

CFL Electric Energy Savings (Customer kWh)

CFL Electric Demand Savings (Customer kW)

Showerhead Electric Savings (Customer kWh)

Showerhead Demand Savings (Customer kW)

Showerhead Electric Savings (Modified Customer 

kWh)

Showerhead Demand Savings (Modified Customer 

kW)

Aerator Electric Savings (Customer kWh)

Aerator Demand Savings (Customer kW)

Aerator Electric Savings (Modified Customer kWh)

Aerator Demand Savings (Modified Customer kW)

Showerhead Gas Savings (Dth)

Showerhead Gas Savings (Modified Dth)

Aerator Gas Savings (Dth)

Aerator Gas Savings (Modified Dth)

Total Kit Electrical Energy Savings (Modifiec Customer 

kWh)

Total Kit Electrical Demand Savings (Modified 

Customer kW)

Total Kit Gas Energy Savings (Dth)

A package of energy efficiency and water conservation classroom activities combined with projects for home that is targeted at sixth grade students.  Each student 

receives a School Education Kit containing a 1.5 gpm low flow showerhead, a 1.5 gpm low flow kitchen sink aerator, and four compact fluorescent bulbs (2 each 13W 

and 2 each 18 Watts) and other educational items such as a thermometer, filter alarm, leak detection tablet, night light and tape measure.

kWh = 3,412 btu

1 Dth = 1,000,000 btu

= Number_of_Bulbs x (kW_base - kW_EE) x Hrs

= Number_of_Bulbs x (kW_base - kW_EE)

= CFL Customer kWh + Modified Customer kWh Showerhead + Modified Customer kWh Aerator

= CFL Customer kW + Modified Customer kW Showerhead + Modified Customer kW Aerator

= (GPY_Saved_Showerhead x Delta_T x 8.33) / HGE/1,000,000 = 2.22 Dth

= (GPY_Saved_Showerhead x Delta_T x 8.33) / HE_Gas x % G HW/1,000,000 =  2.06 Dth

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Electric /3412 = 132 kWh

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Electric / 3412/ Hr_Operation_Aerator = 0.000

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Electric /3412 x %Elec HW = 9 kWh

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Electric / 3412 /Hr Operation_Aerator x %Elec HW = 0.000 kW

= Modified Showerhead Dth + Modified Aerator Dth

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Gas/1,000,000 = 0.69 Dth

= (GPY_Saved_Aerator x Delta_T x 8.33) / HE_Gas x % G HW/1,000,000 = 0.64 Dth

= (GPY_Saved_Showerhead x Delta_T x 8.33) / HE_Electric /3412 = 429 kWh

= (GPY_Saved_Showerhead x Delta_T x 8.33) / HE_Electric / 3412/ Hr Operation  = 0.000 kW

= (GPY_Saved_Showerhead x Delta_T x 8.33) / HE_Electric /3412 x % Elec HW = 30 kWh 

= (GPY_Saved_Showerhead x Delta_T x 8.33) / HE_Electric / 3412 /Hr Operation x %Elec HW = 0.000

MN School Education Kits.xls

464



DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Variables:

Hrs

CF

kW_EE

kW_Base

Number_of_Bulbs

GPY_Saved_Showerhead_Total Water

GPY_Saved_Showerhead

GPY_Saved_Aerator_Total water

GPY_Saved_Aerator

Delta_T

HE_Electric

HE_Gas

Hr Operation_Shower

Hr Operation_Aerator

Measure Life

O&M savings - Showerhead

O&M savings - Aerator

% Electric Hot Water Heating (% Elec HW)

% Gas Hot Water Heating   (% Gas HW)

Inputs:

Was CFL #1 installed

Was CFL #2 installed

Was CFL #3 installed

Was CFL #4 installed

Was showerhead installed

Was aerator installed

Assumptions:

Tables:

Table 1.  Operational Hours / Coincidence Factor / Measure Life

Measure

Operational 

Hours

Coincidence 

Factor Measure Life Source

School Education Kit-Shower head See Variables 0% 6 Reference 1& 5

School Education Kit-Faucet Aerator See Variables 0% 5 Reference 1& 5

School Education Kit-CFL's  2013 838.0 8% 11.3 Reference 1 & 6

School Education Kit-CFL's  2014 838.0 8% 11.6 Reference 1 & 6

School Education Kit-CFL's  2015 838.0 8% 11.6 Reference 1 & 6

Table 2  Measure Cost Total Electric Gas Total Electic Gas

LivingWise Program Kit

School Education Kit- 13 W CFLs $3.96 $3.96 $0.00 $8.61 $8.61 $0.00

School Education Kit- 18 W CFLs $4.76 $4.76 $0.00 $10.34 $10.34 $0.00

Shower head $5.97 $0.42 $5.55 $12.97 $0.91 $12.07

Faucet aerator $1.76 $0.12 $1.64 $3.82 $0.27 $3.56

Electric Total = $29.39 $9.26 $20.13

Gas Total = $22.81 $7.19 $15.62

LivingWise Kit Total = $52.20 $16.45 $35.75

= Gallons per year of total water saved with 1.5 gpm aerator.  1,014 gal/yr.

= Gallons per year of hot water saved with 1.5 gpm aerator. 657 gal/yr of Hot Water

= Heat generation efficiency for electric water heater based on steady-state water heater efficiency.   

HE_Electric = 0.90

= Change in temperature of water from incoming water temperature to water heater temperature setting.  

Delta_T = 74 F. (Reference 4)

=Annual water heater "on" time to meet hot water demand.  For baseline showerhead = 238 Hrs.  For Energy 

Efficient Showerhead = 143 Hours. 

=Annual water heater "on" time to meet hot water demand.  For baseline showerhead = 92 Hrs.  For Energy 

Efficient Showerhead = 63 Hours. 

Light hours per year based on assumption that there are already 7 CFL bulbs installed in the home.

= Heat generation efficiency for gas water heater based on steady-state water heater efficiency.   HE_Gas = 

0.594

Because we will not be able to determine how (gas or electric) each customer heats their water, we will assume that 93% of the kits go to houses that use gas to heat 

water and 7% of kits go to houses that use electricity to heat water.  The modified savings described below, for aerators and showerheads) represent the total savings 

for each measure split between 93% gas and 7% electric.  CFL savings contribute only to electricity savings.

= Annual operational hours per year of the fixture.  Varies by year.  See Table 1 below. (Reference 1&6)

= Gallons per year of total water saved with 1.5 gpm showerhead.  3,806 gal/yr.

= Coincidence Factor, the probability that peak demand of the lights will coincide with peak utility system 

demand.  See Table 1 below (Reference 1)

 Average (kW) for the four CFL's provided in the kit. Varies by year - See Table 3.

Average (kW) for the four incandescent bulbs that the CFL's will replace.  Varies by year - See Table 3.

= Number of CFLs in the kit.  See Table 3.

= Gallons per year of hot water saved with 1.5 gpm showerhead.  2,135 gal/yr of Hot Water.

Material Costs Administration Delivery Cost

Customer HW energy source; 7% electric; 93% gas

Aerator total water savings of 1014 gallons/yr and Inc. O&M Savings = $7.02

% Customers that use electricity for domestic water heating  =  7%

% Customers that use gas for domestic water heating =  93%

Measure lives are shown in Table 1. 

Showerhead total water savings of 3806 gallons/yr and Inc O&M Savings = $26.35

MN School Education Kits.xls
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Table 3 - Existing lighting wattage for residential lights (Reference 8)

CFL Wattage Range

Replaced 

Incandescent 

Bulb Wattage 

(2013)

Replaced 

Incandescent 

Bulb Wattage 

(2014)

Replaced 

Incandescent Bulb 

Wattage (2015)

LED Wattage 

9 - 12 37.0 33.0 29.0 10.00

13 - 16 55.0 48.5 43.0 13.00

17 - 22 64.5 57.5 53.0 n/a

23 - 30 80.5 76.0 72.0 n/a

31 - 52 150 150 150.0 n/a

Lamp-hr/space

959                     

853                     

737                     

700                     

673                     

591                     

576                     

572                     

554                     

552                     

535                     

503                     

359                     

References:

Hall(s)

Closet(s)

Other / Unknown

Bedroom(s)

Bathroom(s)

Garage(s)

Laundry / Utility Room(s)

Living / Family Room(s)

Dining Room(s)

Office(s)

Basement(s)

Location

Table 4: CFL Hours (Reference 1)

Kitchen(s)

Exterior(s)

7. DOE HW Appliance calculator

1. US DOE, US Lighting Market Characterization, Navigant Consulting, 2010.  Annual operating hours

2. Department of Energy - Minimum hot water heater efficiency standards

4. Handbook of Water Use and Conservation, Denver Water Conservation

5. California Measurement Advisory Committee (CALMAC) Protocols, Appendix F (www.calmac.org/events/APX_F.pdf).

6. CFL vendor websites; life reduced per Federal incandescent efficiency legislation beginning in 2012.  See home lighiting program for more information about 

measure life reductions.

8. Lighting  Baseline Watts per DER Agreement with Joe Plummer.  Based on a DOE report table

3. "The effects of variation in body temperature on the preferred water temperature and flow rate during showering” Authors: Tadakatsu Ohnaka,  Yutaka Tochihara, 

Yumiko Watanabe.  Affiliations:   a) Department of Physiological Hygiene, The Institute of Public Health,  Minato-ku, Tokyo, Japan;  b) Faculty of Home Economics, 

Jissen Women's University, Hino, Tokyo, Japan.
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Product: Water Heater Rebate    

Description:

Algorithms:

Storage Water Heater Baseline Efficiency 

Factor (EF_Base)

Storage Water Heater Baseline Natural Gas 

consumption (Baseline_WH Dth)

Tankless Water Heater Baseline Natural 

Gas consumption (Baseline_WH Dth)

Storage  & Tankless Water Heater Energy 

Efficient Natural Gas Consumption 

(Efficient_WH Dth)

Storage & Tankless Water Heater Natural 

Gas Savings (Dth) 

Variables:

Volume

Dth_per_gallon

EF_Eff

Measure life

Inputs:

Type of unit installed

Energy Factor (EF) of unit

Tank size for Storage Water Heater Unit

Assumptions:

Baseline for Storage Tank water heater is assumed to be the same volume as the new unit

Tables:

Unit Type

Incremental 

Cost (Reference 

1)

Standard tank water heater 0.62 EF $80.30

Standard tank water heater 0.64 EF $135.82

Standard tank water heater 0.67 EF $550.72

Standard tank water heater 0.70 EF $547.52

Tankless water heater 0.82 EF $1,317.27

Tankless water heater 0.90 EF $814.08

References:

4. http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=WH

= 13 years for storage tank water heater and 20 years for tankless water heaters.  (References 3 and 4)

= Energy Factor of  the Efficient water heater (Storage Tank or Tankless) provided by the customer. 

3. http://www.aceee.org/consumerguide/waterheating.htm

1. California Energy Commission's Database for Energy Efficient Resources (DEER)  http//www.energy.ca.gov/deer (Does not include labor of equipment 

rental fees as this measure is considered a replace on burnout)

2. RemRate Model for average MN Home

Baseline for tankless cases is a 40 gallon storage tank water heater using 21.2 Dth. 

Note: Incremental cost of tank water heaters will be calculated based on the units above for units within the range of the EFs listed.

Dekatherms of output required per gallon size of storage tank water heaters.  A value of 0.3148 will be used.  

This values was derived from the baseline case output of a RemRate model for an average home. 

(Reference 2)

Household hot water consumption is scaled by the size of their water heater, for example a household with a 60 gallon water heater will use 50% more 

hot water than a household with a 40 gallon unit.

Residential natural gas customers receive a rebate for purchasing high-efficiency natural gas water heating equipment.

= Volume of the new storage tank water heater provided by the customer

= .67 - 0.0019 x Volume (Reference 3)

Baseline consumption for tank water heaters = Volume x Dth_per_gallon / EF_Base

 Tankless water heater baseline is assumed to be a 40 gallon storage tank water heater = 21.2 Dth (Using 

equation above and Reference 2) 

= Baseline_WH Dth x EF_Base / EF_Eff

= Baseline_WH Dth - Efficient_WH Dth

MN Water Heating Rebate.xls
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Product: MN Saver's Switch ®

Description:

Algorithms:

AC Electrical Demand Savings (Customer kW) = Tons per Unit * kW per Ton

Water Heater Electrical Demand Savings (Water Heater Customer kW) = kW per Unit

Electrical Energy Savings (Customer kWh) = Customer kW x Full Load Hours of Operation

Peak Coincident kW at the Customer (PC_KW_CUST) = Customer kW x CF

Variables:

Tons per AC = A/C Tons per AC = 2.5 (Reference 1)

kW per AC Ton = 1.07 kW per Ton (Reference 1)

Water Heater Customer kW = 0.2 kW (Reference 2)

Full Load Hours of Operation = Full Load Hours of Operation = 2.67, the equivalent full load 

hours during a typical year that a Switch achieves energy 

savings at the Average kW per Unit by controlling an a/c unit 

during a typical year. (Reference 3)

CF Coincidence Factor  = Percentage of the kW savings that 

occur during the annual hour of system peak. = 31.8% for AC 

and 9.77% for water heat control. (Reference 4)

Measure Life = Length of time the switch will be operational = 15 years 

Inputs:

Number of units with switch installed and the tons of those units.

References:

(1) Xcel Energy MN Residential Cooling Program

(2) Analysis of sample of water heater customers

(3) Xcel Energy Market Operations Analysis

(4) Analysis of metered data for actual historical Business Saver's Switch customers.

Prescriptive rebates will be offered to customers who install a Saver's Switch on their AC system.  
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Product: Home Energy Savings Program

Description:

Algorithms:

Refrigerator replacement electric demand savings (Ref Customer kW)

Refrigerator replacement electric energy savings (Ref Customer kWh)

Freezer replacement electric demand savings (Frez Customer kW)

Freezer replacement electric energy savings (Frez Customer kWh)

Refrigerator recycling electric demand savings (Ref reclc Customer kW)

Refrigerator recycling electric energy savings (Ref recyc Customer kWh)

Freezer recycling electric demand savings (Frez recyc Customer kW)

Freezer recycling electric energy savings (Ref recyc Customer kWh)

2013 CFL electric demand savings (Lit Customer kW)

2013 CFL electric energy savings (Lit Customer kWh)

2014 CFL electric demand savings (Lit Customer kW)

2014 CFL electric energy savings (Lit Customer kWh)

2015 CFL electric demand savings (Lit Customer kW)

2015 CFL electric energy savings (Lit Customer kWh)

Window Air Conditioner Replacement electric demand savings (Win Customer 

kW)

Window Air Conditioner Replacement electric energy savings (Win Customer 

kWh)

Window Air Conditioner Recycling electric demand savings (Win Customer 

kW)

Window Air Conditioner Recycling electric demand savings (Win recyc 

Customer kW)

Electric demand (Ins Customer kW) savings by increasing Attic Insulation for 

Electrically Heated Homes

Electric energy (Ins Customer kWh) savings by increasing Attic Insulation for 

Electrically Heated Homes

Attic insulation natural gas savings (Dth)

Wall insulation natural gas savings (Dth)

HE Furnace AFUE 92% natural gas savings (Dth)

New 0.67 EF Hot Water Heater natural gas savings (Dth)

New 84% boiler natural gas savings (Dth)

= (Old Refrigerator kW - New Refrigerator kW) = 0.234  - 0.110 =0.124 

kW (Reference 1 & 2)

= Ref Customer kW Savings x Hours of Operation = .124 x 4818 = 597 

kWh (Reference 1&2)

= (Old Freezer kW - New Freezer kW) = 0.171  - 0.154 =0.017 kW 

(Reference 1&2)

= Frez Customer kW Savings x Hours of Operation = .017 x 4818 = 

81.9 kWh (Reference 1&2)

= Old Refrigerator kW = 0.234 kW (Reference 1&2)

= Ref recyc Customer kW Savings x Hours of Operation = .234 x 4818 

= 1127 kWh (Reference 1&2)

= Old Freezer kW = 0.114 kW (Reference 1&2)

= Frez recyc Customer kW Savings x Hours of Operation = .114 x 

4818 = 549.2 kWh (Reference 1&2)

=(Baseline wattage - Energy Efficient Wattage) = (0.066 - 0.019) = 

0.047 kW (Reference 2)

= Lit Customer kW savings x Hours = 0.047 x 876 = 41 kWh/yr 

(Reference 2)

= (Old AC kW - New AC kW) = 1.02  - 0.926 =0.094 kW (Reference 

1&2)

= Win Customer kW Savings x Hours of Operation = .094 x 662 = 62.2 

kWh (Reference 1&2)

= Old AC kW = 1.02 kW (Reference 1&2)

= Win recyc Customer kW Savings x Hours of Operation = 1.02 x 662 

= 675.2 kWh (Reference 1)

=(Baseline wattage - Energy Efficient Wattage) = (4.268 - 3.772) = .496 

kW (Reference 3)

= Ins Customer kW savings x Hours = .496 x 4704 = 2333.2 kWh/yr 

(Reference 3)

= (1 / (2 +Attic_Pre_R) - 1 / (2+Attic_Post_R)) x Attic SF x 

Dth_Per_SF_Attic

=Dth_Per_SF_Wall x Wall_SF

= (Baseline Dth - High Efficient Dth)  = 91.6 - 77.6 = 14 Dth

= (Baseline Dth - High Efficient Dth)  = 21.2 - 19.0 = 2.2 Dth

= (Baseline Dth - High Efficient Dth)  = 85.7 - 81.6 = 4.1 Dth

=(Baseline wattage - Energy Efficient Wattage) = (0.064 - 0.019) = 

0.045 kW (Reference 2)

= Lit Customer kW savings x Hours = 0.045 x 864 = 39 kWh/yr 

(Reference 2)

=(Baseline wattage - Energy Efficient Wattage) = (0.059 - 0.019) = 

0.040 kW (Reference 2)

= Lit Customer kW savings x Hours = 0.040 x 864 = 34 kWh/yr 

(Reference 2)

Home Energy Savings program offers low-income qualified customers products and services that will lower their monthly electric and natural gas bills.  

The customers receive a home visit from a qualified auditor who will analyze of the energy bills, provide client assistance, and recommend energy 

savings measures for implementation.
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Variables:

CF

Attic_Pre_R

Attic_Post_R

Dth_Per_SF_Attic

Attic SF

Wall_SF

Dth_Per_SF_Wall

O&M savings

Inputs:

Type of Measures Implemented

Attic insulation square footage

Attic insulation existing R value

Attic insulation post R value

Wall insulation square footage

Tables:

1: Measure Life

Measure Life (yrs)

Refrigerator Replacements 13 (Reference 1)

Freezer Replacement 11(Reference 1)

Refrigerator Recycling 8 (Reference 1)

Freezer Recycling 8 (Reference 1)

Compact Fluorescent Lighting Package 11 (Reference 2)

Window Air Conditioner Replacement 9 (Reference 1)

Window Air Conditioner Recycling 4.5 (Reference 2)

Attic Insulation for Electrically Heated Homes 20 (Reference 2)

Ceiling insulation 20 (Reference 2)

Wall insulation 20 (Reference 2)

HE furnace AFUE 92% 18 (Reference 2)

.67 EF Hot Water Heater 15 (Reference 2)

New 84% Boiler 18 (Reference 2)

2: Coincidence Factor

Measure
Coincidence Factor 

(Reference 2)

Refrigerator Replacements 55%

Freezer Replacement 55%

Refrigerator Recycling 55%

Freezer Recycling 55%

Compact Fluorescent Lighting Package 8%

Window Air Conditioner Replacement 90%

Window Air Conditioner Recycling 90%

ECM Fan Motor 70%

Attic Insulation for Electrically Heated Homes 0%

Coincidence Factor = Probability that the Customer kW savings will 

coincide with peak utility system demand.  As seen in Table 2.

= Insulation R value for the attic before installation of additional 

insulation provided by vendor.  Vendor provided value increased by 2R 

to account for ceiling structure.

= Insulation R value for the attic after project is complete provided by 

vendor.  Vendor provided value increased by 2R to account for ceiling 

structure.

= Dth loss per square foot of attic coefficient for home in MN heated 

with 0.78 AFUE furnace from REMRate model = 0.3308  This value 

does not incorporate insulation.

= Square footage of the attic to which insulation was added, provided 

by vendor

= Square footage of the wall to which insulation was added, provided 

by vendor

= Dth loss per square foot of wall coefficient for home in MN heated 

with 0.78 AFUE furnace from REMRate model = 0.02964.  This value 

incorporates the change from R-3 to R-11 insulation in the wall.

Operation and Maintenance savings = We will assume no O&M 
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3: Measure Costs

Measure Cost (Reference 2)

Refrigerator Replacements $574.20

Freezer Replacement $303.12

Refrigerator Recycling (Removal) $35.00

Freezer Recycling (Removal) $35.00

Window/Wall Air Conditioner Replacement $368.08

Window/Wall Air Conditioner Recycling (Removal) $87.00

ECM $464.33

Attic Insulation / Air Sealing $1,410.00

Wall Insulation $1,690.00

CFLs - 2013 $3.60

Water Heater Replacement $1,616.97

Furnace Replacement $2,549.59

Boiler Replacement $6,000.00

Assumptions:

The CFL average burning hours per year = 1,210 Hours - assumes no CFLs in house at time.

Attic Insulation calculations based on an average 1440 SF house with a 0.78 AFUE furnace

References:

1) www.energystar.gov

2) Existing MN Residential Program Assumption

Wall insulation projects will increase insulation from R-3 to R-11

For attic insulation calculations, the 2 added to the existing and new insulation R values represents the air 

film and insulative properties of the ceiling structure.

The baseline home had an existing level of insulation in the attic of R-13 and the change case had an elevated insulation level of R-44.  

The baseline wattage is the sum of 2 60W and 2 75W incandescent bulbs = 270 Watts

The energy efficient wattage is the sum of 2 13W and 2 18W CFLs = 62 Watts
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Product: Residential Quick Fix Efficiency Services

Description:

Algorithms:

Efficient Lighting Electrical Energy Savings 

(Customer kWh) 

Efficient Lighting Electrical Demand Savings (Customer kW)

Lighting Measure Life (Years)

TV Controller Electrical Energy Savings 

(Customer kWh) 

TV Controller Electrical Demand Savings 

(Customer kW)

Programmable Thermostat Electrical Energy 

Savings (Customer kWh) 

Programmable Thermostat Electric Demand 

Savings (Customer kW) 

Programmable Thermostat Gas Savings 

(Customer Dth) 

Water Heater Blanket Electrical Energy Savings 

(Customer kWh) 

Water Heater Blanket Electrical Demand Savings 

(Customer kW)

Water Heater Blanket Gas Savings (Customer 

Dth)

Weatherstripping two exterior doors     (Customer 

Dth)

Showerhead Electric Savings ( Customer kWh)

Showerhead Demand Savings (Customer kW)

Showerhead Gas Savings (Customer Dth)

Aerator Electric Savings (Customer kWh)

Aerator Demand Savings (Customer kW)

Aerator Gas Savings (Customer Dth)

Electrical Energy Savings (Generator kWh)

Electrical Demand Savings (Generator kW)

Calculated by MN Ref Home for one door and square root of the sum of squares for subsequent doors. Two 

exterior doors = 24.6% reduction in air infiltration = 3.2 Dth (Reference 12)

=Number_of_Bulbs x (kW_Savings_per_Bulb)

= (Bulb_Life / Lamp_Hours)

= (Measured_Watts_WO - Measured_Watts_WITH) / 1000 x Controller_Hours

= Customer kWh / (1-ELF)

= (GPY_Saved_Aerator x Delta_T x 8.33) / HGE_Gas / 1,000,000 = 0.69 Dth

= (GPY_Saved_Shower x Delta_T x 8.33) / HGE_Gas / 1,000,000 = 2.32 Dth

= (Measured_Watts_WO - Measured_Watts_WITH) / 1000 

=Cooling_Delta_T x kWh_Savings_per_Degree

=Customer kWh/ Cooling_Hours

=Heating_Delta_T x Dth_Savings_per_Degree

=Number_of_Bulbs x (kW_Savings_per_Bulb) x Lamp_Hours

Residential natural gas and electric customers can have energy efficiency measures installed while paying for the material costs.

= (HLF before - HLF with blanket) x 8760 / HE_Elec / 3412  = 550 kWh

= (HLF before - HLF with blanket) x 8760 / HE_Elec / 3412 / Hr Operation = 0.06 kW

 (GPY_Saved_Shower x Delta_T x 8.33) / HGE_Elec /3412 = 429 kWh

= (GPY_Saved_Shower x Delta_T x 8.33) / HGE_Elec / 3412 / Showerhead_Hours = 1.80 kW

= (HLF before - HLF with blanket) x 8760 / HE_Gas / 1,000,000 = 2.17 Dth

= (GPY_Saved)Aerator x Delta_T x 8.33) / HGE_Elec /3412 = 132 kWh

= (GPY_Saved_Aerator x Delta_T x 8.33) / HGE_Elec /3412/ Aerator_Hours = 1.43 kW

= Customer kWh x CF / (1-DLF)
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Variables:

Number_of_Bulbs

Bulb Life

Reduction Factor

kW_Savings_per_bulb

Measured_Watts_WO

Measured_Watts_WITH

Lamp_Hours

Total_hours_existing

Controller_Hours

Cooling_Hours

Showerhead_Hours

Aerator_Hours

Cooling_Delta_T

kWh_Savings_per_Degree

Heating_Delta_T

Dth_Savings_per_Degree

HGE_Elec

HGE_Gas

GPY_Saved_Shower

GPY_Saved_Aerator

8.33

1,000,000

Delta_T

O&M savings Showerhead

O&M savings Aerator

Splt of Incremental cost for Thermostat

ELF

DLF

Conversion Factor from btu to kWh or kW

Inputs:

Hot water energy source (gas/electric)

Number of new CFLs  installed.

Size of newly installed CFL bulbs

Room in which new CFLs are installed

Was Door Weather stripping measure completed?

Number of low flow showerheads installed

Number of low flow aerators installed

Was a water heater blanket installed?

Water Heater setback starting and ending temperature

= Demand Loss Factor = 8.80%; energy losses from generator to customer at peak times

1 kWh = 3412 Btu

Wattage and hours of use of TV cluster with and without controller

Temperature setup/setback pattern for each day of week for heating and cooling seasons. 

= Energy Loss Factor = 8.40%; energy losses from generator to customer at non-peak times

= Showerhead has 3806 gallons per year of total (hot plus cold) water savings or $26.37 based on water 

savings and St Paul Water/Sewer rates.

= Aerator has 1,014 gallons per year of total (hot plus cold) water savings or $6.96 based on water savings 

and St Paul Water/Sewer rates.

Assumes 25% electric and 75% gas

= Temperature difference in water from incoming cold to heated in WH tank in Degrees F. = 74 (Reference 

13,14)

Conversion from gallons to pounds - 1 gallon weighs 8.33 pounds

Conversion from BTU to Dth

Full load electric water heater hours for aerator consumption = 92 (Reference 12)

3,806 gallons of hot water saved per year for Showerheads (Reference 13)

1,014 gallons of hot water saved per year for Aerator (Reference 13)

= 3.0 Dth per degree F of setback (Reference 12)

Steady state efficiency of electric water heater = 0.90

Steady state efficiency of gas water heater = 0.59

= Number of CFL bulbs installed, provided by vendor

10,000 hours (Reference 15)

= 98 kWh per degree F of setback (Reference 12)

Average difference between normal operation and cooling setback temperature in degrees F based on 

information provided by the customer during the interview.

=The number of hours for lighting lamps will be determined from Table 4. Locations will be provided by the 

vendor.

=Total hours for the existing CFL bulbs.  Vendor will provide number of existing.  Hours will be determined 

from total hours column of Table 4.

Full load electric water heater hours for showerhead consumption = 238 (Reference 12)

= sum of differences between installed CFL wattage and incandescent equivialent wattage as listed in Table 

1.

= Measured demand for appliancesthat will be connected to controller before controller is installed

= Measured demand for controller with appliances connected when controller is in off state

= Full load cooling hours based on average equipment in an average house = 320 (Reference 12)

Hours of operation for the controller determined for each customer based on interview results.

Average difference between normal operation and heating setback temperature in degrees F based on 

information provided by the customer during the interview.

Factor used to reduce the measure life to account for the federal standard increasing minimum bulb 

efficiency.  Values are listed in Table 5.

MN LI Home Energy Squad.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Tables:

Table 1: Existing lighting wattage for residential lights (Reference 11)

CFL Wattage Range

Replaced 

Incandescent 

Bulb Wattage 

(2013)

Replaced 

Incandescent 

Bulb Wattage 

(2014)

Replaced 

Incandescent Bulb 

Wattage (2015)

LED Wattage 

9 - 12 37.0 33.0 29.0 10.00

13 - 16 55.0 48.5 43.0 13.00

17 - 22 64.5 57.5 53.0 n/a

23 - 30 80.5 76.0 72.0 n/a

31 - 52 150 150 150.0 n/a

Type of measure:
Measure life:

Coincidence 

Factor:

Hours of 

Operation

CFLs
8% (Reference 

11)

TV cluster power controller 15 80% Varies

Programmable thermostat (Cooling) 15 90% EFLH=320

Programmable thermostat (Heating) 15 na

Weatherstripping 10 0%

Low flow showerheads  elec HW 6 0% 140

Low flow aerators        elec HW 5 0% 92

Water heater blanket   elec HW 7.5 0% 8760

Vendor CEE 

Cost ($/Unit)

 Vendor NEC 

Cost ($/Unit) Cost Allocation

Dimmable CFL's 5.00 5.00 Electric

LED Lights 25.00 25.00 Electric

TV Smart Controller 20.00 5.00 Electric

Programmable Thermostat 35.00 35.00

25% Electric

75% Gas

Weatherstripping N/A 10.00 Gas

Lamp-hr/space

959                     

853                     

737                     

700                     

673                     

591                     

576                     

572                     

554                     

552                     

535                     

503                     

359                     

References:

Kitchen

Outdoor

Dining Room

Family Room

Garage

Office

16. Internal Analysis of declining savings with new incandescent efficiency standards.  See home lighting program for more details.

10. Not used

11.CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gas & Electric Company,  San Diego Gas & Electric Company, Southern 

California Edison Company,  2005 - Composite wattages and coincidence factor

12. Average home matching the consumption characteristicts for MN was modeled in RemRate, home characteristicts: 1440 SF 0.78 AFUE furnace, 

3 ton, 10 SEER AC unit

13. Department of Energy Domestic Hot Water Appliance Calculator

15.  Hours used represent the life expectancy for the CFL bulbs for the majority of bulbs from manufacturers.

14. "The effects of variation in body temperature on the preferred water temperature and flow rate during showering”  Authors: Tadakatsu Ohnaka,  

Yutaka Tochihara, Yumiko Watanabe.  Affiliations:   a) Department of Physiological Hygiene, The Institute of Public Health, Minato-ku, Tokyo, Japan;  

b) Faculty of Home Economics, Jissen Women's University, Hino, Tokyo, Japan.

9. www.energystar.gov

Bathroom

Hall

closet

Other

Bedroom

6. Consumer Electronics Characteristics   http://standby.lbl.gov/summary-table.html

7. Draft Technical Support Document:  Energy Conservation Standards for Residential Furnaces and Boilers, Efficiency Standards for Consumer 

Products.  Prepared for US DOE, September 2006

5. National Energy Audit Tool (NEAT) and Frontier estimates

4. RS Means Repair and Remodeling 2007 at a cost of $0.028 per square foot per increase in R-value. 

3. National Energy Efficiency Best Practices Study - Residential Single-Family Comprehensive Weatherization Best 4. Practices Report from 

December 2004. 

1. US Lighting Market Characterization Study performed for the Department of Energy in 2010

2.  California Measurement Advisory Committee (CALMAC) Protocols, Appendix F (www.calmac.org/events/APX_F.pdf).

Table 2: Measure Life, Coincidence Factor, and Hours (Reference 6,10,11)

Table 3:  Measure Costs / Allocations to Gas/Elec

Table 4: CFL Hours (Reference 1)

Location

Utility Room

Living Room

8. California Energy Commission's Database for Energy Efficient Resources (DEER)

MN LI Home Energy Squad.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Multi-Family Electric Savings Program

Description:

Algorithms:

Refrigerator replacement electric demand savings (Ref 

Customer kW)

= (Old Refrigerator kW - New Refrigerator kW) = 0.234  - 0.110 =0.124 kW 

(Reference 1 & 2)

Refrigerator replacement electric energy savings (Ref 

Customer kWh)

= Ref Customer kW Savings x Hours of Operation = .124 x 4818 = 597 

kWh (Reference 1&2)

Freezer replacement electric demand savings (Frez 

Customer kW)

= (Old Freezer kW - New Freezer kW) = 0.171  - 0.154 =0.017 kW 

(Reference 1&2)

Freezer replacement electric energy savings (Frez 

Customer kWh)

= Frez Customer kW Savings x Hours of Operation = .017 x 4818 = 81.9 

kWh (Reference 1&2)

Refrigerator recycling electric demand savings (Ref 

reclc Customer kW)

= Old Refrigerator kW = 0.234 kW (Reference 1&2)

Refrigerator recycling electric energy savings (Ref 

recyc Customer kWh)

= Ref recyc Customer kW Savings x Hours of Operation = .234 x 4818 = 

1127 kWh (Reference 1&2)

Freezer recycling electric demand savings (Frez recyc 

Customer kW)

= Old Freezer kW = 0.114 kW (Reference 1&2)

Freezer recycling electric energy savings (Ref recyc 

Customer kWh)

= Frez recyc Customer kW Savings x Hours of Operation = .114 x 4818 = 

549.2 kWh (Reference 1&2)

Multi Family lighting electric demand savings per bulb 

installed (Lit Customer kW)

=(Baseline wattage - Energy Efficient Wattage) = 

(0.0585 - 0.0155) = 0.0430 kW [2013]

(0.0523 - 0.0155) = 0.0368 kW [2014]

(0.0473 - 0.0155) = 0.0318 kW [2015]

Multi Family lighting electric energy savings per bulb 

installed (Lit Customer kWh)

= Lit Customer kW savings x Hours = 

.0430 x 838 = 36 kWh/yr [2013]

.0368 x 838 = 31 kWh/yr [2014]

.0318 x 838 = 27 kWh/yr [2015]

Window Air Conditioner Replacement electric demand 

savings (Win Customer kW)

= (Old AC kW - New AC kW) = 1.02  - 0.926 =0.094 kW (Reference 1&2)

Window Air Conditioner Replacement electric energy 

savings (Win Customer kWh)

= Win Customer kW Savings x Hours of Operation = .094 x 662 = 62.2 

kWh (Reference 1&2)

Window Air Conditioner Recycling electric demand 

savings (Win Customer kW)

= Old AC kW = 1.02 kW (Reference 1&2)

Window Air Conditioner Recycling electric demand 

savings (Win recyc Customer kW)

= Win recyc Customer kW Savings x Hours of Operation = 1.02 x 662 = 

675.2 kWh (Reference 1)

Electric demand (Ins Customer kW) savings by 

increasing Attic Insulation for Electrically Heated 

Homes

=(Baseline wattage - Energy Efficient Wattage) = (4.268 - 3.772) = .496 kW 

(Reference 3)

Electric energy (Ins Customer kWh) savings by 

increasing Attic Insulation for Electrically Heated 

Homes

= Ins Customer kW savings x Hours = .496 x 4704 = 2333.2 kWh/yr 

(Reference 3)

Electrical Energy Savings (Generator kWh) = Customer kWh / (1-ELF)

Electrical Demand Savings (Generator kW) = Customer kW x CF / (1-DLF)

Home Electric Savings program offers low-income qualified customers products and services that will lower their monthly electric 

bills.  The customers receive a home visit from a qualified auditor who will analyze of the electric bill,  provide client assessment 

and education, inspection and evaluation of major appliances, installation of 4 CFL bulbs, written energy saving recommendations 

and Distribution of Energy Conservation Educational Materials.

MN Multi Family Electric Savings Program.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Variables:

CF

Coincidence Factor = Probability that peak demand of the bulb will coincide 

with peak utility system demand.  As seen in Table 1 based on Reference 

1.

O&M savings Operation and Maintenance savings = We will assume no O&M savings.

Type of Measures Implemented

Assumptions:

The CFL average burning hours per year = 1,210 Hours - assumes no CFLs in house at time.

Tables:

1: Measure Life and Coincidence Factors

Measure Life (Reference 1&4)

Refrigerator Replacements 13.00

Freezer Replacement 11.00

Refrigerator Recycling 8.00

Freezer Recycling 8.00

Compact Fluorescent Lighting Package 7.27

Window Air Conditioner Replacement 9.00

Window Air Conditioner Recycling 4.50

Attic Insulation for Electrically Heated Homes 20.00

Multifamily Housing Lighting 7.27

Measure Coincidence Factor (Reference 1&4)

Refrigerator Replacements 55%

Freezer Replacement 55%

Refrigerator Recycling 55%

Freezer Recycling 55%

Compact Fluorescent Lighting Package 8%

Window Air Conditioner Replacement 90%

Window Air Conditioner Recycling 90%

Attic Insulation for Electrically Heated Homes 0%

Multifamily Housing Lighting 8%

* Bulb lifetime includes lifetime reduction factor, see home lighting program for details.

References:

1. www.energystar.gov

2. 9th year Persistence Study For Southern California Edison KEMA - Xenergy 7/23/2008

3. RemRate Modeling

4) Existing MN Residential Product Assumption

Needed from Customer/Vendor/Administrator for Calculations:

The baseline home had an existing level of insulation in the attic of R-13 and the change case had an elevated insulation level of R-44.  

The baseline wattage is the sum of 2 60W and 2 75W incandescent bulbs = 270 Watts

The energy efficient wattage is the sum of 2 13W and 2 18W CFLs = 62 Watts

MN Multi Family Electric Savings Program.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Product: Solar Rewards MN - Residential and Business

Description:

Algorithms:

Electrical Energy Savings (Customer kWh) 

Electrical Demand Savings (Customer kW)

Variables:

PV system size kW(dc)

Full Load Hours of Operation

CF

Measure Life

Inputs:

Assumptions:

Tables:

Residential Commercial

System type PV PV

Minimum system size (Watts dc) 500 500

Maximum Size(Watts dc) 40000 40000

Average system size (Watts dc) 4800 29800

Full load Hours of operation 1285.61 1285.61

Non Fuel O&M Savings 0 0

Energy O&M Savings 0 0

Coincidence factor6 47.29% 47.29%

Product life (years) 20 20

Rebate Amount (per watt dc) $1.50 $1.50

Rebate amount per customer $7,200.00 $44,700.00

Total Program Rebate $550,000.00 $1,750,000.00

System cost (per watt dc) $6.65 $5.10

Initial system cost $31,920.00 $151,980.00

Investment tax Credit (ITC) $7,416.00 $32,184.00

Net installed cost $24,504.00 $119,796.00

Number of Units per participant 1 1

Number of participants 2013 76                      39                       

Number of participants 2014 -                     -                     

Number of participants 2015 -                     -                     

Number of participants estimated using Xcel Energy market 

penetration model, calibrated against known results of Minnesota's 

Solar Rewards program.

Program funding only extended through 2013

Program funding only extended through 2013

Notes:

Minimum system size allowed into the program will be 500 watts

Maximum system size is dictated by the 40 kW net metering limitation in MN

30% ITC approved by Congress in 2008 for 8 years.  Applies to net 

investment, minus any utility rebates.

Program rebates are capped at $2.5 million/yr.  Anticipated cost 

allocation is 22% residential, 70% business (rebates) and 8% program 

administration.

System cost  based on average cost of installed PV systems (non MN 

Bonus) participating in the 2011 Minnesotta Solar Rewards program.

Coincidence factor = % of PV systems average output during the 

utilities "system" peak. 

Product life assumed at 20 years based on industry standards.

System size represents the average size PV installation for customers 

participating in the Minnesota 2011 Solar Rewards program.

= annual equivalent operaitng hours of PV system at nameplate rating based on  modelling at PVWatts 

website for Minneapolis 

(http://rredc.nrel.gov/solar/codes_algs/PVWATTS/version1/US/Minnesota/Minneapolis.html) = 1285.61

= Length of time the PV installation will be operational = 20 years 

Coincidence Factor  = Percentage of the kW savings that occur during the annual hour of system peak. = 

47.29% 

Installed kW of the PV installation, including number, type, and specifications of the panels.

Annual output for solar PV systems is modeled using PVWatts modeling program 

(http://rredc.nrel.gov/solar/codes_algs/PVWATTS/version1/US/Minnesota/Minneapolis.html)

Hours of operation determined from PVWatts modeling data.  Effective 

operating hours calculated as the systems annual energy production 

divided by the system size (kWdc).

= Actual PV system size kW(dc) installed by customer

= PV system size kW(dc) X CF/(1-TDLF)

= PV system size kW(dc)  x Full Load Hours of Operation

Prescriptive rebates will be offered to customers who install grid tied solar photovoltaic (PV) systems using the companies net metering guidelines.  The minimum 

allowable system size will be 500 watts.  The maximum allowable will be 40 watts.  This cap is dictated by the States net-metering restriction of up to 40 kW.

MN Solar Rewards.xls
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Electric Cost-Benefit Analysis Key
2013-2015 Net Present Cost Benefit Summary  Analysis For All Participants Explanation of Inputs

Rate Total N/A = Not applicable
Participant Utility Impact Resource Societal A1 = Generation Avoided

Test Test Test Test Test A2 = Transmission and Distribution Avoided
($Total) ($Total) ($Total) ($Total) ($Total) A3 = Marginal Energy Reduced

Benefits A4 = Environmental Factors (Emissions) Avoided
A = Total Avoided Revenue Requirements

Avoided Revenue Requirements B1 = Reduced Electric Revenues from Project
Generation N/A A1 A1 A1 A1 B2 = Rebate paid by Xcel Energy
T & D N/A A2 A2 A2 A2 B3 = Incremental Capital Savings
Marginal Energy N/A A3 A3 A3 A3 B4 = Incremental Participant Non-Energy O&M Savings plus Natural Gas Savings
Environmental Externality N/A N/A N/A N/A A4 B5 = Incremental Participant Non-Energy O&M Savings * Electric Share of Avoided

Subtotal N/A A A A A        Revenue Requirements
B = Total Benefits realized by Participant

Participant Benefits C = Total Benefits = A + B
Bill Reduction - Electric B1 N/A N/A N/A N/A D1 = Product Delivery Costs
Rebates from Xcel Energy B2 N/A N/A B2 B2 D2 = Project Administration Costs
Incremental Capital Savings B3 N/A N/A B3 B3 D3 = Advertising & Promotion Costs
Incremental O&M Savings B4 N/A N/A B5 B5 D4 = Measurement & Verification Costs

Subtotal B N/A N/A B B D5 = Rebate Costs
D6 = Other Costs

Total Benefits C C C C C D = Xcel Energy's Total Project Costs

Costs E1 = Reduced Electric Revenues from Project = B1
E = Total Reduced Electric Revenues from Project

Utility Project Costs F1 = Incremental Participant Capital Investment before Rebate
Customer Services N/A D1 D1 D1 D1 F2 = Incremental Participant Capital Investment before Rebate * Electric Share of
Project Administration N/A D2 D2 D2 D2        Avoided Revenue Requirements
Advertising & Promotion N/A D3 D3 D3 D3 F3 = Incremental Participant Non-Energy O&M Costs plus Natural Gas Costs
Measurement & Verification N/A D4 D4 D4 D4 F4 = Incremental Participant Non-Energy O&M Costs * Electric Share of Avoided
Rebates N/A D5 D5 D5 D5        Revenue Requirements
Other N/A D6 D6 D6 D6 F = Total Costs realized by Participant

Subtotal N/A D D D D G = Total Costs = D + E + F
H = Net Benefit or Cost = C - G

Utility Revenue Reduction I = Benefit / Cost Ratio = C / G
Revenue Reduction - Electric N/A N/A E1 N/A N/A

Subtotal N/A N/A E N/A N/A General Assumptions
Discount Rate = 7.53%

Participant Costs Inflation Rate = Varies by year and input
Incremental Capital Costs F1 N/A N/A F2 F2 Transmission and Distribution Avoided Costs = $33.00/kW-year in 2013, escalated by 2.36%
Incremental O&M Costs F3 N/A N/A F4 F4 Generation Avoided Capacity Costs = $87.04/kW-year in 2013, escalated by 2.36%

Subtotal F N/A N/A F F Marginal Energy and Environmental Externality = Varies by year

Total Costs G G G G G

Net Benefit (Cost) H H H H H
Benefit/Cost Ratio I I I I I
Note:  Dollar values represent present value of impacts accumulated over the lifetime of the measures.
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 General Inputs for the 2013-2015 Gas CIP BENCOST Model 
 
The margins, rates and “costs included in rates” used in the General Inputs of the Gas CIP 
BENCOST model were approved as part of Xcel Energy’s most recent gas rate case (Docket No. 
G002/GR-09-1153) and went into effect in May 2011.  The Company has updated these rates 
according to the guidelines provided in the Department of Commerce Advocacy Staff’s April 3rd, 
2012 BENCOST memo to Minnesota public utilities (“Staff BENCOST Memo”). 
 
BENCOST Input 1 (Retail Rate) 
The Retail Rate represents the sum of the Company’s currently approved tariff rate for each customer 
class, the Commodity Cost of $4.34 per Dth and a Demand Cost for firm non-demand billed customers 
of $1.03 per Dth.  This value does not include the annual true-up adjustment, the annual CIP 
Adjustment Factor, or any other riders. 
 
Retail Rate ($/Dth) 
 

Customer Class Tariff Rate Commodity 
Cost 

Demand 
Cost 

BENCOST 
Retail Rate 

Residential $1.86/Dth $4.34/Dth $1.03/Dth $7.23/Dth 
Small Commercial Firm $1.23/Dth $4.34/Dth $1.03/Dth $6.60/Dth 
Large Commercial Firm $1.23/Dth $4.34/Dth $1.03/Dth $6.60/Dth 

Small Commercial Demand Billed1 $1.16/Dth $4.34/Dth $0.50/Dth $6.01/Dth 
Large Commercial Demand Billed1 $1.24/Dth $4.34/Dth $0.56/Dth $6.13/Dth 

Small Interruptible $0.96/Dth $4.34/Dth N/A $5.30/Dth 
Medium Interruptible $0.48/Dth $4.34/Dth N/A $4.82/Dth 

Large Interruptible $0.43/Dth $4.34/Dth N/A $4.77/Dth 
 
The rate for Small Commercial Firm / Large Commercial Firm of $6.60/Dth was applied to all 
Business programs as it is expected that the vast majority of participants would be from these customer 
classes. 
 
Annual Escalation Rate 
The Annual Escalation Rate of 4.28 percent was provided in the Staff BENCOST Memo.  This value 
was calculated using the average of escalation rates from five sources of natural gas price projections, 
Wood Mackenzie, CERA, ICF, EIA and Global Insights.  
 
BENCOST Input 2 (Non-Gas Fuel Retail Rate) 
The Non-Gas Fuel Retail Rate represents the non-gas (normally electricity) retail rate paid by a 
customer or customer class.  This value would be used to account for electric savings associated with 
gas conservation programs.  Because the Company has separate electric conservation programs, we 
did not include any electric benefits in the BENCOST model.  Therefore, the Non-Gas Fuel Retail 
Rate is zero for all of our analyses. 
 
                                                           
1 The Demand Billed classes’ rates include both the commodity and demand components of their rates.  The demand 
portion was calculated by dividing annual demand revenue by commodity sales.   

  
479



Annual Escalation Rate 
The Annual Escalation Rate of 2.8 percent was provided in the Staff BENCOST Memo.  This value 
was calculated using the average projected annual change between 2013 and 2034 of a the “Chained 
Price Index-Household Electricity” provided by Global Insight.  
 
BENCOST Input 3 (Commodity Cost) 
The Commodity Cost, $4.34 per MCF, was provided in the Staff BENCOST Memo.  This value is 
the weighted average of CenterPoint Energy, Minnesota Energy Resources Corporation-PNG, and 
Northern States Power Company (Xcel Energy) purchased gas adjustments (PGAs) from April 2010 
through March 2012, weighted by each utility’s gas sales to non-exempt customers.  The Commodity 
Cost input is also multiplied by the Annual Escalation Rate of 4.28 percent. 
 
BENCOST Input 4 (Demand Cost) 
The Demand Cost equals the Minnesota Total Demand (line 7) divided by the MN State Design 
Day (line 8) in Schedule A, Page 3 of the Company’s March 1, 2011 Derivation of Current PGA 
Costs. Interruptible customers do not have demand costs.  The Demand Cost is multiplied by the 
Annual Escalation Rate of 4.28 percent discussed in Input 1 above. The resulting 2011 demand cost 
of $70.96 was escalated one year at 4.28 percent to get a final 2012 BENCOST input value of 
$74.00. 
 
BENCOST Input 5 (Peak Reduction Factor) 
The Peak Reduction Conversion Factor, 1 percent, was provided in the Staff BENCOST Memo.  This value 
represents an estimate of the percent of energy savings occurring on system peak. 
 
BENCOST Input 6 (Variable O&M) 
The Variable O&M input, $0.0314 per MCF, is the Company’s estimate of its variable Operations 
and Maintenance (O&M) costs, and is generally equal to its minimum transportation flexible rate for 
the Large Firm Transportation class.  The Variable O&M input is multiplied by the Annual 
Escalation Rate of 4.28 percent discussed in Input 1 above. 
 
BENCOST Input 7 (Non-Gas Fuel Cost) 
The Non-Gas Fuel Cost, $0.02682 per kWh, represents the added or avoided costs of non-natural gas fuel 
associated with the Conservation Improvement Program.  This value was provided in the Staff BENCOST 
Memo.  The Non-Gas Fuel Cost is multiplied by an Annual Escalation Rate of 2.80 percent, as presented in 
the Staff BENCOST Memo. 
 
BENCOST Input 8 (Non-Gas Fuel Loss Factor) 
The Non-Gas Fuel Loss Factor, 5.8 percent as provided in the Staff BENCOST Memo, represents 
the transmission and distribution line losses associated with non-natural gas (electric) fuels 
associated with the Conservation Improvement Program. 
 
BENCOST Input 9 (Gas Environmental Damage Factor) 
The Environmental Damage Factor, $0.35 per MCF saved, was provided in the Staff BENCOST 
Memo.  This value represents the societal and environmental cost of burning natural gas.  It includes 
the costs of some emissions (SO2, PM, CO, NOX, Pb, and CO2), but not others (methane, propane, 
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VOCs). The Gas Environmental Damage Factor is multiplied by an Annual Escalation Rate of 1.73 
percent as presented in the Staff BENCOST Memo. 
 
BENCOST Input 10 (Non-Gas Fuel Environmental Damage Factor) 
The Non-Gas Fuel Environmental Damage Factor, $21.32 per MWh, represents the cost to society 
and the environment for generating electricity.  This value was provided in the Staff BENCOST 
Memo.  The Non-Gas Fuel Environmental Damage Factor is multiplied by an Annual Escalation 
Rate of 1.73 percent, as presented in the Staff BENCOST Memo. 
 
BENCOST Input 11 (Participant Discount Rate) 
The Participant Discount Rate for business customers is represented by the Utility Discount Rate, 
discussed in Input 12.  For residential customers, it is represented by the Societal Discount Rate, 
discussed in Input 13. 
 
BENCOST Input 12 (Utility Discount Rate) 
The Discount Rate of 7.04 percent is Xcel Energy’s after-tax weighted average cost of capital from 
its 2010 rate case (Docket No. G002/GR-09-1153).   
 
BENCOST Input 13 (Societal Discount Rate) 
The Social Discount Rate, 2.67 percent, was provided in the Staff BENCOST Memo.  
 
BENCOST Input 14 (General Input Data Year) 
The General Input Data Year for the 2013-2015 CIP Triennial Plan, 2012, was provided in the Staff 
BENCOST Memo. 
 
BENCOST Input 15, 15a, and 15b (Project Analysis Years 1, 2, and 3) 
The Project Analysis Years are the years over which Xcel Energy’s CIP Triennial Plan will be 
effective, 2013, 2014, and 2015, respectively.   
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 Budget Categories  
 

The following chart indicates which expenses are attributed to each CIP budget category in this 
filing.  
 

Budget Category Components 
Customer Services • Consulting costs for customer scoping and project 

management, subsidies for assessments and 
engineering studies.   

• Costs to purchase EE equipment and to install 
efficient equipment at the customer site. 

Utility Administration • Project planning, development and implementation. 
Marketing and support staff including program 
managers, marketing assistants, developers, technical 
support staff, rebate processing, sales and call center 
representatives, inside contract labor, and other 
fulfillment associated with delivering a product directly 
to the customer.   

• Auditors, installation contractors, vendors, technical 
consultants, fulfillment contractors and alternative 
providers that Xcel Energy contracts with to provide 
DSM services.   

• Equipment purchase costs and repair; hardware and 
software; supplies; and other employee expenses.  

Advertising & Promotion • TV, radio, newspaper and print media; direct 
promotion and sales support materials; postage, 
promotional events; contracted outbound telephone 
sales.   

• Customer education through seminars, pamphlets, 
videos and computer games. 

• Communication staff and other supporting labor. 
Participant Incentives Customer rebates and incentives given in the form of 

subsidized products or equipment. 

Measurement & Verification (M&V) Program evaluation expenses and consultants 
performing M&V.  

Research & Development (R&D) Internal product development staff, product 
development external consultants, product 
development research activities & Market Research 
potential studies. 

Other • Vendor and trade incentives.  
• Direct and indirect regulatory fees. 
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